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WASHINGTON: 

GOVERNMENT    PRINTING    OFFICE. 


LETTEB  FROM  THE  PRESIDENT  OF  THE  NATIONAL  AGADEKY 
OF  SCIENCES  SX7BMITTING  A  REPORT  OF  THE  OPERATIONS  OF 
THE  NATIONAL  ACA3>EKY  OF  SCIENCES  FOR  THE  PAST  YEAR, 
1902. 


National  Academy  or  Sciences, 

Washington  ^  D.  C.^  January  10,  1903. 
Sir:  In  conformity  with  the  requirements  of  the  act  of  incorpora- 
tion, approved  March  3,  1863,  I  have  the  honor  to  submit  herewith  a 
report  of  the  operations  of  the  National  Academy  of  Sciences  for  the 
past  year. 

Very  respectfuUy, 

Alexander  Aoassiz, 
l^imdent  of  the  National  Academy  of  Sciences. 
The  President  of  the  Senate. 
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ACT  OF  INCORPORATION. 

AN  ACT  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  tnneted hy  the  Senate,  and  Htmse  of  Representati/ves  of  the  United 
States  of  Ainerica  in  Cfmgrens  OHsembUd^  That  Louis  Agassiz,  Massa- 
chusetts; J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jersey;  A.  D. 
Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
States  Army,  Massachusetts;  W.  H.  C.  Bartlett,  United  States  Military 
Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis  Caswell, 
Rhode  Island;  William  Chauvenet,  Missouri;  J.  H.  C.  Coffin,  United 
States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States  Navy, 
Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis,  United 
States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis,  Mo.; 
J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M.  Gilliss, 
United  States  Navy,  District  of  Columbia;  A.  A.  Gould,  Massachusetts; 
B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York;  Joseph  Henry,  at  large;  J.  E.  Hilgard, 
at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania;  J.  L.  LeConte,  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvania;  D.  H.  Mahan,  United  States  Military 
Academy,  Virginia;  J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Connecticut; 
I^.njamin  Pierce,  Massachusetts;  John  Rodgers,  United  States  Navy, 
Indiana;  Fairman  Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsylvania; 
W.  B.  Rogers,  Massachusetts;  L.  M.  Rutherfurd,  New  York;  Joseph 
Saxton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman, 
junior,  Connecticut;  TheodoreStrong,  New  Jersey;  John  Torrey,  New 
York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman, 
Massachusetts;  J.  D.  Whitney,  California;  their  associates  and  suc- 
cessors duly  chosen,  are  hereby  incorporated,  constituted,  and  declared 
to  be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2.  And  he  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  oixiinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
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regfalations;  to  fill  all  vacancies  created  by  death,  resignation,  or  other- 
wise; to  provide  for  the  election  of  foreign  and  domestic  members, 
the  division  into  classes,  and  all  other  matters  needful  or  usual  in  such 
institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  he  it  further  enncted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  upon 
by  any  Department  of  the  Government,  investigate,  examine,  experi- 
ment, and  report  upon  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  experiments,  and  reports  to  be 
paid  from  appropriations  which  may  be  made  for  the  purpose,  but  the 
Academy  shall  receive  no  compensation  whatever  for  any  services  to 
the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AN  ACT  to  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  U  enacted  hy  the  Senate  and  Ilaiise  of  RejpreHentatimes  of  the  United 
States  of  America  in  Con-gress  assemhled^  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty -three,  be,  and  the  same  is  hereby,  ^o  amended  as  to 
remove  the  limitation  of  the  number  of  ordinary  meml)ers  of  said 
Academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

Department  op  State,  Jun^i  10,  188^. 
True  copies. 

Sevellon  a.  Brown, 

Chief  Clerk. 


AN  ACT  to  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  trust 
funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  hy  the  Senate  and  House  (f  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  the  National  Academy 
of  Sciences,  incorporated  by  the  act  of  CJongress  approved  March  third, 
eighteen  hundred  and  sixty-three,  and  its  several  supplements,  be,  and 
the  same  is  hereby,  authorized  and  empowered  to  receive  bequests  and 
donations  and  hold  the  same  in  trust,  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investigations  and  according  to  the  will  of  the 
donors. 

Approved,  June  20,  1884. 

Department  of  State,  Jun^  ^^,  ISSJ^., 
A  true  copy. 

Sevellon  A.  Brown, 

Chief  Clerk. 


REPORT 


NATIONAL  ACADEMY  OF  SCIENCES. 


The  president  presented  the  following  report  for  the  past  year, 
which  was  awepted  by  the  Academy: 

SESSIONS  OP  THE  NATIONAL  ACADEMY. 

During  the  year  1902  the  Academy  held  three  sessions.  The  first 
was  the  regular  annual  session  held  at  Washington  April  15  to  17, 
inclusive;  the  second,  a  scientific  session  held  at  Baltimore  November 
U  and  12;  the  third,  a  special  session  held  at  Baltimore  November 
12  for  the  transaction  of  business. 

ANNUAL  MEETING. 

The  session  was  held  at  the  U.  S.  National  Museum,  Washington, 
the  president,  Mr.  Alexander  Agassiz,  presiding. 

The  following  members  were  present  during  the  session:  Messrs. 
Abl)e,  Abbot,  Agassiz,  Allen,  Becker,  Billings,  Boas,  Boss,  Brewer, 
Brooks,  Cattell,  Chandler  (C.  F.),  Chandler  (S.  C),  Chittenden,  Corn- 
stock  (C.  B.),  Crafts,  Dall,  Emmons,  Farlow,  Gilbert,  Gill,  Hague, 
Hall,  Hill  (G.  W.),  Langley,  Minot,  Mitchell  (S.  W.),  Moore,  Morley, 
Newcoml),  Nichols,  Os]x)rn,  Peirce,  Penfield,  Pickering,  Prudden, 
Kemsen,  Richards,  Sellers,  Smith  (E.  F.),  Walcott,  Welch,  White, 
and  Woodward. 

RKPORT  OF  THE   HOMK   SECRETARY. 

Washington,  D.  C,  April  16,  190^, 
The  President  of  the  National  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  present  herewith  my  repoit  as  home  sec- 
retary of  the  National  Academy  of  Sciences  for  the  year  ending  April 
15,  11)02. 

The  president's  annual  report  for  1901  was  presented  to  Congress 
January  20,  and  the  usual  edition  of  500  copies  for  the  use  of  the 
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Academy  was  received  from  the  Public  Printer.  About  lOO  copies 
were  distributed  to  members  of  the  Academy.  In  addition  to  the 
above,  100  copies  were  distributed  to  libraries  in  the  United  States 
and  to  the  foreign  associates. 

The  Fifth  Memoir  of  Volume  VIII  (Anatomy  of  Nautilus  Pom- 
pilius)  was  received  from  the  Public  Printer  April  18,  1901.  A  copy 
was  mailed  to  each  member  of  the  Academy,  and  375  copies  were  sent 
to  foreign  liliraries.  Prof.  W.  K.  Brooks  received  200  copies,  and  150 
were  presented  to  Dr.  L.  E.  Griffin,  the  author  of  the  memoir. 

The  Sixth  Memoir  of  Volume  VIII  (An  Pixperimental  Inquiry 
Regarding  the  Nutritive  Value  of  Alcohol)  was  sent  to  the  Public 
Printer  November  20, 1901.  The  full  edition  was  received  during  the 
present  month,  but  has  not  yet  been  distributed,  except  to  members  of 
the  Academy. 

Biographical  memoirs  of  F.  A.  Genth  and  Gen.  John  Newton  have 
been  printed  and  the  usual  numl>er  of  copies  transmitted  to  the  authors. 

Volume  IV  of  the  Biographical  Memoirs  has  also  been  printed  and 
distributed  to  members.  It  contains  the  biographical  memoirs  of  the 
following  late  members  of  the  Academy:  (leorge  Engeimann,  Charles 
Henry  Davis,  James  Edward  Oliver,  Fielding  Bradford  Meek,  Charles 
E.  Brown-Sequard,  Hubert  Anson  Newton,  Thomas  Lincoln  Casey, 
George  Hammell  Cook,  George  Brown  (roode,  Josiah  Parsons  Cooke, 
William  Augustus  Rogers,  Frederick  Augustus  Genth,  and  John 
Newton. 

A  large  numl)er  of  packages  containing  publications  of  learned 
societies,  etc.,  have  been  received  and  stored  in  the  Smithsonian  build- 
ing. Its  in  former  years. 

The  publications  of  the  Academy  are  now  in  much  ])etter  condition 
for  preservation  than  for  some  time  past.  They  are  stored  on  shelves 
in  the  towers  of  the  Smithsonian  Imilding,  and  are  easily  accessible. 
Copies  of  an}"  {)ublications  of  the  Academy  still  in  stock  can  readily  be 
obtained  by  the  memi)ers. 

There  are  at  present  87  names  on  the  active  membership  list  of  the 
Academy. 

Very  respectfully, 

Arnold  Hague,  Iloiiw  Secnianj. 
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REPORT  OF  THE  TREASURER. 

Washington,  D.  C,  April  15^  1908. 
The  President  of  the  National.  Acadebuy  of  Sciences. 

Sir:  I  have  the  honor  to  transmit  herewith  my  financial  report  as 
treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  15,  1902. 


Int'ome. 

(leneral 
fund. 

tl,011.12 
500.00 
310. 10 
445.00 

Bache 
fund. 

Watson 
fund. 

Draper 
fund. 

Smith 
fund. 

Gould 
fund. 

Emmons 
Hud  Gill 
trustees. 

Build- 
funS. 

Balan<;e  brought 
forward: 
Cash 

$1,166.26 
3,000.00 
2.364.80 

$1,786.30 
2,998.71 
1.125.51 

11,660.39 

1174.76 

1,496.67 

375.96 

11,161.79 

S340.48 

Invested  income. 

Interest 

368.20 

965.00 

256.00 

MenibeiN*  tax 

Appropriations 
returned 

206.58 

68.45 

8ul>s<»riptions 

1,750.00 

SI,  600. 00 

ToUl 

4,016.22 

6,737.14 

5,905.62 

2,028.69 

2,047.29 

2,180.24 

505.48 

1,600.00 

DisbursiHl 

368.36 
1.157.86 
2,n00.00 

3,744.28 
1,992.86 
1,000.00 

1,170.86 
1,740.96 
2,993.71 

612.60 
1,516.99 

13.16 

687.56 

1,496.57 

636.85 

648.89 

1.000.00 

175.35 
420.13 

Balance: 

Cash 

Invested   in- 
c<»me 

600.00 
1,000.00 

Total    ac- 
counted 
for 

4,010.22 

6,737.14 

5,906.62 

2,028.59 

2,047.29 

2,180.24 

696.48 

1,500.00 

Very  respectfully, 


Chas.  D.  Walcott,  Treasurer. 


The  treasurer's  report  was  referred  to  an  auditing  committee,  con- 
sisting of  Messrs.  Emmons,  Gill,  and  Dall,  who,  after  due  examina- 
tion, reported  \^  follows: 

The  committee  appointed  to  audit  the  accounts  of  the  treasurer 
hereby  certify  that  they  have  examined  the  statements  of  expenditures, 
receipts,  and  })alances,  and  find  them  to  correspond  to  the  vouchers 
and  accounts  of  the  treasurer;  also  that  they  have  examined  the  securi- 
ties and  papers  found  in  the  box  of  the  Academy  at  the  American 
Security  and  Trust  Company's  building,  and  found  them  to  correspond 
to  the  list  furnished  by  the  treasurer. 

S.  F.  Emmons. 

Theo.  N.  Gill. 

Wm.  H.  Dall. 

resignation  of  the  treasurer. 

Mr.  Walcott  tendered  his  resignation  of  the  office  of  treasurer,  to 
tiike  effect  immediately  after  the  approval  of  his  accounts  by  the  audit- 
ing committee. 
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REPORT  OF  TRUST  FUNDS. 

REPORT  OF  THE   BOARD  OF   DIRECTION   OF  THE   BACHE   FUND   FOR  THB 
ACADEMY   YEAR  19()l-2. 

The  board  of  directoi-s  of  the  Bache  fund  make  the  following  state- 
ment, as  a  matter  of  coui'tesy  to  the  Academy,  of  the  appropriatioii8 
made  by  them  since  the  last  stated  meetinj^  of  the  Acjidemy,  April, 
1901: 

1901. 
May  11.  To  Prof.  Charles  L.  Doolittle,  for  invi«tij?atio  i  <if  i\w  (^nptant  of 

al)erration  and  of  variation  of  latitude $500 

Sept.  10.  To  Prof.  Ira  Rem^en,  for  continuation  by  Mr.  L.  K.  Jewell  of  liow- 

land'H  work  on  the  solar  8i)etlruni 1, 000 

Oct.    12.  To  Prof.  Kdwartl  S.  Morse,  for  investigation  on  living  bra^-hioiMHls, 

for  illustrative  plates 600 

Nov.     1.  ToProf.CharlesBaskervilKsforinvestigationoftheeleiiH'nt  thorium.       900 
1902. 
Jan.     21.  To  Dr.  S.  Weir  Mitchell  an<l  Dr.  Simon  Flexner,  foreontiiniation  of 

resean'hes  on  effects  of  snake  venom 800 

In  consequence  of  the  death  of  Prof.  Alpheus  Hyatt  hefort'  iiie  com- 
pletion of  the  investigation  for  which  the  appropriation  of  11H)1,  March 
26  (J^>00),  was  miule,  the  ]x>ard  of  dii-cctors  have  arraii^<»d  with  Dr. 
Alfred  G.  Mayer  for  the  completion  in  accordance  witli  the  original 
plans  of  Professor  Hyatt. 

By  arrangement  of  the  board  with  the  executor  of  the  rstutt^  of  Prof. 
Henry  A.  Rowland  an  unexpended  balance  of  ♦^orKi'iS,  n'mainingfrom 
the  appropriation  of  1899,  November  8  (♦Too),  has  Ix^en  returned  to 
the  fund. 

Near  the  beginning  of  1902  the  teard  authorized  the  trwisurer  to 
transfer  the  sum  of  $1,000  from  its  invested  income  jiccouiit  to  its 
available  cash  income  account. 

Respectfully  submitted. 

WOIX'OTT   GlBBS. 

Skti!  C.  Chanulek. 
Samukt.  H.  Scuddeu. 

keport  of  the  directors  of  the  benjamin  ai*tiiorl»  (iolll)  fund  for 

THE  ACADEMY  YEAR  19()l-2. 

The  directors  of  the  l^njamin  Apthorp  (iould  fund  r(\spectfull3^ 
submit  the  following  report: 

The  following  appropriations  have  been  made  since  the  last  stnted 
meeting  of  the  Aciidemy,  April,  1901: 

1901. 
Nov.  4.  To  Dr.  Hennan  S.  Davie,  for  the  continuation  of  his  ntnv  reduction  of 

Piazzi'8  obeervatiouH $500 

1902. 
Feb.  1.  To  Prof.  W.  W.  Payne,  for  a  computer  to  assist  Dr.  11.  C.  Wilson  in  his 
measurement  Arid  reduction  of  the  i)liotoj:raph8  of  tlie  planet  Kros 
•  .  .^         for  tjie  parpoee  of  the  Bolar  i>arallax 300 
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In  addition  to  the  above  immediate  appropriations,  the  directors 
have  entered  into  the  following  agreement  for  a  deferred  appropria- 
tion: 

Dr.  Herman  S.  Davis: 

We  agree  to  pay  you  the  sum  of  two  thousand  five  hundred  dollars  ($2,600)  in  a 
warrant  for  that  amount  drawn  upon  the  treasurer  of  the  National  Academy  of  Sci- 
enoes,  upon  the  receipt  from  you  on  or  before  January  1,  1910,  either  of  a  printed 
copy  of  the  final  results x>f  your  "New  reduction  of  Piazzi,*'  or  on  the  deposit  by  you 
of  a  manuscript  copy  of  the  same,  ready  for  printing,  with  the  National  Academy  of 
Sciences. 

A  further  ccmdition  of  this  'grant  is  that  you  inform  us  two  years  in  advance  of  the 
date  when  such  copy  is  likely  to  l)e  ready,  on  the  receipt  or  deposit  of  which,  as  above 
stated,  the  payment  herein  promised  will  be  due. 

AsAPn  Hall, 
Seth  C.  Chandler, 
Lewis  Boss, 
BiHird  of  Directtn-s  of  the  Benjamin  Apthorp  Gmtld  Fund. 
August  1,  1901. 

For  the  establishment  of  a  sinking  fund,  principall}'  to  meet  the  above 
deferred  and  contingent  liabilit}',  the  l)oard  at  the  l>eginning  of  1902 
authorized  the  treasurer  to  transfer  the  sum  of  $1,000  from  the  cash 
income  account  to  an  invested  income  acrcount. 

In  January,  1902,  the  fund  received  from  Mr.  Paul  S.  Yendell  the 
sum  of  $03.45  as  an  unexpended  balance  of  the  appropriation  made  him 
December  15,  1900  ($225). 
Respectf  ull}'  submitted. 

AsAPH  Hall. 

Lewis  Itoss. 

Seth  C.  Chandler. 

report  of  the  committee  on  the  wolcott  clibbs  fund. 

The  committee  on  the  Wolcott  Gibbs  fund  has  the  honor  to  report 
that  it  voted,  when  the  fund  was  put  in  its  charge,  to  appropriate  the 
income  to  Dr.  Wolcott  Gibbs  during  his  life. 
Very  respectfully, 

Charles  L.  Jackson,  CJuiirrnan, 

REPORT  OF  THE  WATSON  TRUSTEES. 

Shortly  after  the  annual  meeting  of  the  Academy  in  1901,  an 
arrangement  was  made  with  Prof.  A.  O.  Leuschner,  University  of 
California,  for  having  the  work  of  computing  the  perturbations  of  the 
Watson  asteroids  done  by  two  of  his  assistants,  he  superintending  the 
whole.  The  result  of  this  arrangement  has  been  extremely  satis- 
factory. The  work  so  far  done  proves  to  be  far  better  than  that  done 
in  the  miscellaneous  way  heretofore  followed.  It  is  hoped  that  Pro- 
fessor Leuschner  will  be  able  to  go  on  and  have  all  the  tables  prepared. 
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The  tables  of  Minerva  by  Professor  Eichelberger  have  been  done 
some  two  years,  but  their  publication  has  been  delayed,  partly  because 
it  seemed  desirable  that  all  the  tables  should  be  published  on  a  uni- 
form plan,  perhaps  in  a  single  volume,  and  partly  because  the  devia- 
tions from  observation  gave  rise  to  a  suspicion  of  something  being 
wrong  in  them. 

Since  October  last,  a  period  of  six  months,  the  expenditures  on  this 
work  have  been  $1, 135. 75.  This  still  leaves  a  balance  of  about  |1,500 
unexpended  income.  The  exact  balance  must  Ije  learned  from  the 
report  of  the  treasurer.  Owing  to  the  prospective  absence  of  the 
chairman  of  the  board  in  Europe,  it  is  respectfully  requested  that  the 
Academy  authorize  the  treasurer  to  pay  all  vouchers  for  this  work, 
properly  certified  by  Professor  Leuscjhner.  If  neccessary,  the  ap- 
proval of  the  next  member  of  the  board  may  be  required. 

Respectfully  submitted. 

Simon  Newcomb,  Ovainnun. 

ELECTION  OF  OFFICERS. 

Mr.  Samuel  F.  Emmons  was  elected  treasurer  of  the  Academy  in 
place  of  Mr.  Charles  D.  Walcott,  resigned. 

Messrs.  Brush,  Billings,  Bowditch,  Walcott,  Welch,  and  Newcomb 
were  elected  members  of  the  council. 

ELECTION  OF  MEMBERS. 

Messrs.  William  W.  Campbell,  George  E.  Hale,  C.  Hart  Merriam, 
William  Trelease,  and  Charles  R.  Van  Hise  were  elected  members  of 
the  Academy. 

DEATHS. 

During  the  year  1902  the  Academy  lost  by  death  three  members, 
Heniy  Morton,  May  9,  John  W.  Powell,  September  23,  and  Ogden 
N.  Rood,  November  12;  and  two  foreign  associates,  Alfred  Cornu,  of 
Paris,  in  April,  and  Rudolph  von  Virchow,  of  Berlin,  in  Septeml>er. 

LIST  OF  PAPERS  PRESENTED  AT  THE  APRIL  SESSION. 

Evolution  of  the  Titanotheres  HI.  Mo<lels  and  Restonitions.  Henry 
F.  Osborn. 

Homoplasy  and  Latent  Homology.    A  O^rrection.    Henry  F.  OslK)rn. 

Evidence  that  North  America  and  Eui'asiu  Constituted  a  Single  Zo- 
ological Realm  during  the  Mesozoic  and  Cenozoic,  and  that  Correlations 
can  be  Established  as  a  Basis  for  Uniformity  of  Geological  Nomen- 
clature.    Henrj'  F.  Osborn. 

Monograph  of  the  Bombycine  Moths  of  America,  including  their 
Transformation;  with  a  Ri^vision  of  the  Known  Genera.  Part  HI. 
SphingicampidaQ.     Alpheus  S.  Packard. 

On  the  Coral  Reefs  of  the  Maldives.     Alexander  Agassiz. 
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On  the  Theory  of  the  Formation  of  Coral  Beefs.    Alexander  Agassiz. 

Psychophysical  Fatigue.     J.  McK.  Cattell. 

On  Some  Optical  Properties  of  Asphalt.     Edward  L.  Nichols. 

The  Classification  of  the  Sciences.     Charles  S.  Peirce. 

The  Postulates  of  Geometry.     Charles  S.  Peirce. 

The  Color  System.     Charles  S.  Peirce. 

The  Compulsory  Introduction  of  the  French  Metrical  System  into 
the  United  States.     William  Sellers. 

The  Disintegration  of  Comets.     Asaph  Hall. 

A  New  Computation  of  the  Coefiicients  of  Precession  and  Nutation. 
Ira  Ibsen  Sterner.     (Introduced  by  Asaph  Hall.) 

The  Distribution  of  the  Stars.     E.  C.  Pickering. 

The  Variability  in  Light  of  Eros.     E.  C.  Pickering. 

The  Physiological  Station  on  Monte  Rosa.  H.  P.  Bowditch.  (With 
lantern  illustrations.) 

On  Catalysis.     James  M.  Crafts. 

The  Atomic  Weight  of  Caesium.     T.  W.  Richards. 

The  Signiticancc  of  Changing  Atomic  Volume.     T.  W.  Richards. 

Determination  of  the  Weight  of  the  Vapor  of  Mercury  at  Tempera- 
tures Below  KH)^.     Edward  W.  Morley. 

Biography  of  Prof.  William  A.  Rogers.  Arthur  Searlc.  (Pre- 
sented by  Edward*  W.  Morley.) 

Biographical  Memoir  of  Gen.  J.  G.  Barnard.     Henry  L.  Abbot. 

Biographical  Memoir  of  Gen.  Francis  A.  Walker.     John  S.  Billings. 

Biograi)hical  Memoir  of  J.  S.  Newberry.     C.  A.  White. 

The  Present  Aspect  of  Our  Knowledge  as  to  the  Constant  of  Aber- 
ration.    S.  C.  Chandler. 

GOVERNMENT  BUSINESS. 

The  president  read  a  letter  from  the  Hon.  J.  H.  Southard,  chair- 
man of  the  Committee  on  Coinage,  Weights,  and  Measures  of  the 
House  of  Representatives,  asking  the  opinion  of  the  Academy  on  cer- 
tain features  of  the  bill  i)ending  in  the  House  for  the  compulsory 
introduction  of  the  French  metrical  system  into  the  United  States. 

The  l(»tter  was  referred  to  the  committee  of  the  Academy  on  weights, 
measures,  and  coinage,  which  presented  a  majority  report  signed  by 
C.  S.  Peirce  and  William  Sellers. 

Mr.  C.  B.  Comstock  presented  a  minority  report. 

Mr.  Southard's  letter  is  as  follows  : 

Committee  on  Coinage,  Weights,  and  Mbasurbb, 

House  op  Representatives, 

Wcufhingkm,  D.  C,  April  16,  190f, 
The  President  National  Academy  op  Sciences, 

Washington,  D,  C, 
Dear  Sir:  I  have  the  honor  to  inform  you  that  there  is  now  ))ending  before  Con- 
gress a  bill  providing  for  the  sole  use  of  the  standards  of  the  metric  system  of  weights 
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and  ineaBures  in  the  departments  of  the  Goverament  after  January  1,  1904,  and 
their  adoption  as  the  legal  standard!?  of  the  United  States  after  January  1, 1907. 

This  measure  has  been  referred  to  the  Committee  on  Coina^,  Weights,  and 
Measures  for  consideration,  and  it  is  the  opinion  of  this  committee  that  the  general 
use  of  the  metric  system  may  be  brought  about  in  this  manner  without  any  com- 
pulsory legislation.  The  Attorney-General,  in  a  legal  opinion  upon  this  measure, 
states  that  the  bill  as  it  now  reads  will  not  prohibit  tlie  use  of  the  old  weights  and 
measures.  The  misunderstanding  on  this  point  has  resulted  in  some  opposition  to 
the  measure.  The  objections  to  compulsory  l^^lation  are  therefore  avoided,  and  at 
the  same  time  it  is  believe<l  that  the  exclusive  use  by  the  metric  system  by  the  Gov- 
ernment and  the  fact  that  there  will  be  no  official  standards  of  the  old  system  after 
1907  will  iinally  result  in  the  complete  adoption  of  the  metric  system  of  weights  and 
measures  in  the  United  States. 

I  would  respectfully  request  the  opinion  of  the  Academy  ui>on  two  i)oints  involved 
in  the  measure:  First,  as  to  whether  the  international  metric  system  is  desirable  for 
general  use  in  this  country;  and,  se<!ond,  as  to  whether  the  al>ove  dates  allow  sufficient 
time  for  those  interested  to  make  the  necessary  preparation  to  use  the  new  system. 
Respectfully, 

J.  H.  South  A  KD,  Chmrman, 

After  full  discuH^ion^  the  Academy  adopted  the  following  renolution: 
Hesolved^  That  the  president  is  directed  to  inform  Mr.  Southard  that 
the  National  Academy  of  Si-iences  approves  of  the  use  of  the  metric  sys- 
tem for  scientific  work;  but  the  question  of  the  practical  application 
of  the  metric  system  to  the  industries  of  the  country  is  one  that  does 
not  appear  to  be  within  the  sc^ope  of  the  Academy  as  the  scientific  ad- 
visor of  the  Government. 

AUTUMN  MEETING  OF,  THE  ACADEMY. 

SCIENTIFIC   SESSION. 

[Held  in  Baltimore  Novenilwr  11  an<l  12,  1902.] 

A  scientific  session  for  the  reading  of  papers  having  been  called  by 
the  council,  the  Acadeni}'  mot  at  the  physical  labonitorv  of  the  Johns 
Hopkins  University,  Baltimore,  November  11  and  12,  the  president, 
Mr.  Alexander  Agassiz,  presidin^^. 

>  The  following  members  were  present  during  the  session:  Messrs. 
Abbe,  Agassiz,  Barker,  Becker,  I^ss,  Bowditc^h,  Brewer,  Brooks, 
Brush,  Cattell,  Chandler  (C.  F.),  Dall,  Dutton,  Gill,  Hague,  Hale, 
Langlej^  Mitchell  (S.  W.),  Newcomb,  Nichols,  Osborn,  Penfield, 
Remsen,  Sellers,  Walcott,  Welch,  and  Wood. 

The  following  papers  were  presented: 

The  Spectra  of  Stars  of  Sec^rhi's  Fourth  Type.     George  E.  Hale. 

The  Embryology  of  Salpa  Cordiformis.     W.  K.  Brooks. 

The  Occurrence  of  Keef  Corals  near  Beaufort,  N.  C.  Caswell 
Grave.     (Introduced  by  W.  K.  Brooks.) 

The  Trematode  Parasites  of  the  Oyster.  D.  H.  Tennent.  (Intro- 
duced by  W.  K.  Brooks.) 

On  Displacement  Currents.  J.  B.  W' hitehead.  (Introduced  by  Ira 
Remsen.) 

On  Elevated  Oceanic  Islands  in  the  Pacific.     Alexander  Agassiz. 
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The  Preparation  of  C^lls  for  the  Meaisurement  of  Osmotic  Pressure. 
H.  N.  Moi'se.     (Introduced  by  Ira  Renisen.) 

A  Substance  with  Remarkable  Optical  Properties,  and  Screens 
Transparent  only  to  Ultra  Violet  Light.  R.  W.  Wood.  (Introduced 
by  Ira  Remsen.) 

A  New  System  of  Positions  for  Standard  Stars,  with  Notes  Relative 
to  its  Bearing  upon  Sidereal  Astronomy.     Lewis  Boss. 

On  the  Spectrum  of  Hydrogen.  L.  A.  Parsons.  (Introduced  by 
Ira  Remsen.) 

A  Possible  Explanation  of  the  Difficult  Solubility  of  Certain  Com- 
pounds containing  Fluorine  and  Ilydroxyl.     S.  L.  Penfield. 

New  or  Little-known  Elephants  and  Mastodons  of  North  America. 
H.  F.  Os])orn. 

Complete  Skeleton  and  Restoration  of  the  C/retai;eous  Fish  Po^rtheim 
Moloamui  Cope.     H.  F.  Osborn. 

A  New  Small  Dinosjiur  from  th(»  Juntssic  or  Como  Beds  of  Wyo- 
ming, ap{)arently  a  Bird-Catcher.     H.  F.  Osl)orn. 

Biographicjil  Memoir  of  Henry  A.  Rowland.     T.  C.  Mendenhall. 

Good  Seeing.     S.  P.  I^angley. 

'^(lood  Seeing "  is  the  title  of  a  paper  by  Mr.  Langley  proposing  a 
novel  plan  for  artiticially  creating  the  conditions  of  ''good  seeing" 
through  a  tel(»sco])e,  i)rimarily  }>v  abandoning  the  present  practice  of 
keeping  the  air  in  an  ordinary  tube  as  still  as  ix)ssi})le,  and,  on  the  con- 
trary, violently  agitating  it,  Init  also  by  extending  the  tute  itself,  as 
though  by  a  prolonged  d(»w-cap,  and  })y  churning  or  stirring  the  air 
through  it,  obtaining  a  stillness  of  the  image  and  conditions  of  general 
good  seeing  such  as  have  hitherto  l>een  .supjwsed  to  be  out  of  the 
astronomers  control. 

nusiNKss  mketim;. 

[HHltiinorts  N«»voiii»ht  12,  11K)2.] 

A  business  meeting  of  the  Academy,  called  })y  the  council  to  con- 
sider the  report  of  the  president  to  Congress  and  such  other  business 
as  might  })e  j)rescnted,  was  held  Noveml>er  12,  with  the  president,  Mr. 
Alexander  Agassiz,  in  the  chair. 

The  following  iH'commendations  of  the  council  were  adopted: 

That  an  appropriation  of  JpS(M)  ])e  made  from  the  J.  Lawrence  Smith 
fund  to  aid  Mr.  O.  C.  Farrington,  of  the  Field  Columbian  Museum, 
Chicago,  in  his  researches  on  meteorities. 

That  the  biographical  notice  of  Mr.  Augustus  A.  Gould,  prepared 
b}'  Dr.  Jetfries  Wynian,  lie  published  by  the  Academy. 

That  the  biographical  notice  of  Dr.  John  Edward  Holbrook,  prepared 
by  T.  L.  Ogier,  of  Charleston,  S.  C,  be  accepted  for  publication  as 
on«»  of  th(»  bi()graj)hical  UKMnoirs  of  the  Academy. 

That  a  committee  on  publication,  to  consist  of  the  president,  home 
secretary,  and  Mr.  C.  D.  Walcott,  be  appointed  with  power  to  act. 
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That  the  president  be  appointed  a  member  of  the  permanent  coun- 
cil of  the  International  Association  of  Academies. 
The  following  letter  was  received  from  Senator  J.  R.  Burton: 

United  States  Senate, 
Committee  on  FoREerr  Reservations  and  the  Protection  of  Game, 

Ajtril  16,  1903. 
Prof.  Alex.  Agabbiz, 

President  National  Academy  of  Sciences,  Washington,  D,  C. 
Dear  Sir:  There  is  now  before  Congress  a  bill  looking  to  the  establishment  of  a 
national  forest  reserve  to  include  the  higher  and  larger  masses  of  mountains  in  tlic 
Southern  Appalachian  region. 

This  measure  is  to  be  considered  at  an  early  date  by  the  Senate  Committee  on 
Forest  Reservations,  and  in  order  that  the  best  interests  of  the  country  may  be  served 
in  this  connection  1  will  be  greatly  pleased  if  the  Committee  on  Forest  Reservations 
may  have  the  benefit  of  the  Academy's  advice. 

Yours,  very  truly,  J.  K.  Burton. 

The  president  appointed  Messrs.   Sargent,  Abbot,  and  Brewer  a 
committee  to  consider  the  matter. 
Their  report,  which  was  sent  to  Senator  Burton,  is  jis  follows: 

Boston,  April  SO,  190J. 
Alexander  Aoassiz,  Esq., 

President  National  Academy  of  Sciences. 

Sir:  The  committee  of  the  Academy  to  whom  you  have  referred  the  reijuest  of 
the  chairman  of  the  Committee  on  Forestry  of  the  Senate  of  the  United  States  for  an 
opinion  on  the  advisability  of  establishing  an  Api^alachian  forest  rt^serve,  have 
examined  Senate  Document  No.  84,  Fifty-seventh  Congress,  lirst  session,  being  the 
message  from  the  President  of  the  United  States  transmitting  a  re]x>rt  of  the  Secre- 
tary of  Agriculture  in  relation  to  the  forests,  rivers,  and  mountains  of  the  Southern 
Appalachian  region  (without  the  accompanying  illustrations),  and  a  copy  of  Senate 
bill  5228,  for  the  purchase  of  a  national  fon*st  reserve  in  the  Southern  Api)alachian 
Mountain  region,  to  be  known  as  the  "  National  Appalachian  Forest  KestTve,"  and 
beg  to  state  that  they  are  in  full  sympathy  with  the  principle  of  forest  reservations 
intended  to  preserve  the  gradual  distribution  of  rainfall  in  the  flow  of  rivers  heading 
therein. 

They  do  not  feel,  however,  without  a  jKirsrmal  examination  of  the  region  in  ques- 
tion, quaUfied  to  give  an  opinion  as  to  whether  the  recent  (lisastrous  floods  in  various 
rivers  flowing  from  the  Appalachian  Mountains,  recounted  in  tbe  rei>orts  transmitted 
by  the  Bureau  of  Forestry  and  by  the  Geological  Survey  and  (;ontaine<l  in  Document 
No.  84,  resulted  from  the  actual  <lestruction  of  the  forests,  and  as  to  wheth(»r  their 
repetition  could  be  prevented  by  a  restoration  of  the  forest  growth.  No  data  or  rec- 
ords are  presented  to  show  that  floods  equally  large  did  not  occur  in  older  times. 

To  make  a  proper  report  would  require  a  certain  time,  as  well  as  an  appropriation 
to  meet  the  expenses  incurred  by  the  committee  of  the  academy. 

As  regards  the  provisions  of  the  bill,  it  appears  to  the  committee  to  be  absolutely 
essential  that  the  Government  shall  have  full  ownership  and  control  of  all  reserve<l 
lands,  and  that  these  shall  be  in  large  continuous  blocks.  To  limit  such  ownership 
to  detached  lots,  surrounded  by  areas  held  by  private  parties  upon  whose  concurrence 
success  must  depend,  would  seem  to  be  entering  on  a  dangerous  coi)artnersbip  likely 
to  result  in  large  expenditures  and  litigation. 

C.  S.  Sargent, 
Henry  I..  Abbot, 
Wm.  H.  Hkewek, 

Committee. 
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THE  INTERNATIONAL  ASSOCIATION  OF  ACADEMIES. 

The  following  reports  have  been  received  from  the  chairman  of  the 
international  coinicil  of  the  association  regarding  the  expedicnc}'  of 
taking  part  in  an  international  seismological  conference: 

International  Association  of  Academies, 

The  Royal  Society, 
Burlington  Howe^  Ijondon,  W.y  AuguM  j?,  JfH)J. 

Dbab  Sib  and  Ecteemkd  Colleague:  The  Royal  Society  haA  l)een  cousuIUhI  by 
HLs  Majesty's  Govemnient  as  to  the  desiralnlity  of  Great  Britain  taking  j>art  in  an 
international  conference  on  earthquakes  which  was  pro]K)6e(l  at  an  international 
seismological  conference  held  at  Strassburg  April,  1901,  and  towards  the  establish- 
ment of  which  the  initial  steps  have  been  taken  by  the  ( lernian  Government. 

The  Royal  Society  being  of  opinion  that  the  matter  is  one  falling  distinctly  within 
the  province  of  the  association  of  academic*s,  have  desire<l  me,  as  their  delegate  on 
the  international  council,  and  also  chairman  of  that  1><>fly,  to  ascertain,  so  far  as  can 
be  done,  the  views  of  the  international  c»ouncil  as  representing  the  constituent  acade- 
mies concerning  the  desirability  of  establishing  the  proi>oseil  international  im^uiry. 
The  expression  of  these  views  will  greatly  assist  the  Royal  Society  in  deciding  what 
advice  to  give  to  the  British  Government. 

I  inclose  a  copy  of  the  resolution  passed  at  the  above-mentioned  conferenw,  as 
well  as  a  copy  of  draft  statutes  suggested  for  the  proposed  assix'iation. 

I  may  venture  to  call  your  attention  to  the  fact  that,  besides  tlu»  national  investiga- 
tions carried  out  by  Japan,  Italy,  Ciermany,  Austria,  and  Russia,  the  British  Ass<K'ia- 
tion  for  the  Advancement  of  Science,  working  by  means  of  a  committee  and  with  the 
cooperation  of  His  Majesty's  Gf>vemment,  has  carrieil  out  seismological  ol)8crvation8 
since  1897  at  thirty-six  stations  in  various  parts  of  the  world.  These  observations 
may  be  spoken  of  as  international  in  (*haract(T. 

Although,  as  I  am  aware,  the  time  is  a  very  inconvenient  one,  most  of  the  ai.wle- 
mies  being  in  vacation,  I  shall  Ihj  glad  to  receive  an  answer  from  y<»u  as  soon  as  |k)s- 
dble,  since  His  Majesty's  Government  has  Iwen  re^piested  t^)  give  in  its  answer  by 
October  1. 

It  is  to  be  regrette<l  that  a  matter  so  clearly  within  the  province  of  work  for  which 

the  Association  of  Acadeuiies  was  establisheil,  was  not  formally  brought  l>efore  the 

aasociation  at  an  early  date. 

I  am,  yours,  very  faithfully, 

M.   Foster, 

Chairman  of  the  Int4:Tnall(mal.  Comwil  of  Uic  Am^fH-iation  of  Academics. 


Resolution  Adopted  at  the  First  International  Seismolocjical  CoNF>aiENCK  at 

Strassburo  April,  1901. 

**  La  Conference  sismologique  de  Strasl)oarg  (ronsidcrant  le  grand  intcrct  <l'uiie 
airtion  commune  dans  Pensemble  du  Momle,  recommande  la  creation  d*une  associa- 
tion des  Etats  p:>ur  I'ext^cution  de  certaines  taches  qui  ne  peuvent  etre  menees  li  bieii 
par  rinitiative  in<lividuelle  on  r^gionale,  demande  au  haut  Gouvernement  de  Tempire 
aUemand  de  faire  les  d^nnarches  pr^paratoires  i)Our  amener  il  im  trait<^  d*assotnation.'' 

Pbojkt  de  Statists  pour  une  Association  Internationale  de  Sismohkhe. 

{  I.  L'Asso(!iation  a  i)our  objet  les  recherches  tendant  ^  la  solution  de  tons  les 
probl^es  de  la  Siemologie,  solution  qui  n'est  j^ossible  qu'avec  le  concours  do  nom- 
breoses  stations  sismologiques  distribu^  sur  diff^^rents  points  de  la  terre. 
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Pour  atteindre  ce  but,  les  principaux  inoyeus  sunt: 

1.  Oljeervations  d'apr^s  des  principes  conununs  (approuvt''8  par  rAwocdation). 

2.  Experiences  8ur  des  questions  d'une  ini|>ortance  toute  imrtiouliere. 

3.  Fondation  et  entretien  d'observatoires  sismiques  dans  tons  les  pays  qui  demaud- 
ent  des  subventions  d  1' Association. 

4.  Organisation  d*un  Bureau  central  pour  la  centralisation,  I'ctude,  le  groui)enient 
et  la  publication  des  rapports  envoy^s  par  les  diff^rents  pays. 

§  2.  Sont  Membres  de  1' Association  tons  les  Etate  qui  y  ont  declare  leur  a^llicsion. 
^admission  dans  TAssoi'iatiou  a  lieu  sur  demande  adressee  au  president  de  la 
commission  permanente. 

J  3.  Les  oi^nes  de  T  Association  sont: 

1.  L*  Assemble  g^nerale, 

2.  La  Commission  permanente, 

3.  Le  Bureau  central. 

§  4.  L*  Assemble  g^ncrale  se  compose  des  d^legu^s  officiels  des  Etata,  membres  de 
r  Association. 

Chaque  Etat  de  T  Association,  represent^  ]:>ar  un  ou  par  plusieurs  dcli^^ues,  n'a 
qu'une  seule  voix  deiil)erative. 

L*Assembl<»e  g^ncrale  se  n*unit  au  moins  tons  les  quatre  ans.  Elle  est  convoquce 
par  le  Prt?sident  de  la  Ojmmission  permanente  et  avec  Tassentiment  de  celle-si. 

Les  sismologues  qui  sont  en  rapports  n^guliers  avec  leur  Bureau  national  peuvcnt, 
sur  leur  demande,  <^tre  invites  par  celui-ci  tl  assister  H  TAssemblee  gencrale.  lis 
seront  consid^r^s  comme  membres  extraordinaires  de  rAssembleeetn'aurontqu'une 
voix  consultative. 

Ont  en  outre  acces  t\  V  Assemblee  generale  les  personnes  (jui  sont  invitees  jmr  le 
President  de  la  Commission  permanente. 

§  5.  I>a  Commission  permanent^'  se  compose  du  Diret^teur  du  Bureau  central  et  des 
d61<^<^*s  nomm(!'s  par  les  Etats,  membres  de  1' Association. 

Chaque  Etat  ne  pent  designer  <]u*un  deK'gu^. 

La  Conmiission  permanente  elit  dans  son  sein  le  President,  le  Vice-president  et  le 
Secretaire  general. 

I^  fonction  de  President  de  la  Commission  permanente  et  celle  de  Directeur  du 
Bureau  central  ne  pen  vent  pas  etn^  siirmltanement  remplies  \^t  la  m^me  |)ersonne. 

La  Commission  permanente  proa>de  d  Texpedition  de  ces  affaires  courantes  ou 
dans  des  stances  ou  par  correspondance,  au  gr^  des  besoins.  Elle  ctablit  son 
Reglement. 

§  6.  Le  Secretaire  general  jir^sente  il  chaque  Assemblee  generale  un  rapjwrt  sur  les 
travaux  et  la  situation  de  1' Association. 

I^  Directeur  du  Bureau  central  pr^sente  un  rapport  embrassant  t^nit  le  champ 
d'atrtivite  de  ce  Bureau. 

§  7.  liC  si(^e  du  Bureau  central  est  tixe  par  I'Assemblee  generale;  il  ne  pourra  etre 
change  qu'jl  Tunanimite  des  voix  de  1' Aa^mblee  gencrale. 

Le  Bureau  central  recueille  les  rapiK>rts  fournis  par  les  diffcrents  i)ay8,  il  en  donne 
des  resumes  g6neraux,  qui  seront  publics  dans  des  revues  seiui-jx''ri(Mli<iues. 

§8.  Les  Etats  faisant  partie  de  1' Association  s'engagent  i\  communiciuer  au  Bureau 
central  de  T  Association  Iva  rcsultats  des  observations  et  des  exiHTiences  faites  dans 
leur  pays  et  recueillies  par  leur  Bureau  national. 

§ 9.  Lt^s  Etats,  membres  del* Association,  versentleurs  parts  contributivesannuelles 
au  Bureau  central  de  I' Association.  Le  montant  de  ces  verseiiients  est  fixe  d'apres 
le  nombre  de  la  population  de  ces  P^tats. 

Les  sommes  versees  par  les  differents  Etats  sont  employees: 

L  Pour  les  frais  de  publication  et  d'administration; 

2.  Pour  rindemnite  du  Secretaire  general; 
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3.  Pour  des  sabventioiiH  H  dee  rechercheti  d'uue  importance  toot  particuli^re. 

4.  Pour  rentretien  des  olieervatoires  eismologiques  fond^  par  T  Association. 

La  repartition  des  sommee  affects  &  ces  diff^rents  postes  se  iait  par  laCommisHJon 
permanente. 

The  following  announcements  were  made: 

That  the  Academy  was  represented  by  C.  R.  Van  Hise  and  E.  H. 
Moore  at  the  installation  of  Ekimund  J.  James,  LL.  D.,  as  president 
of  the  Northwestern  University  in  October,  1902;  and  by  Edgar  F. 
Smith  at  the  installation  of  Joseph  Swaim,  LL.  D.,  as  president  of 
Swarthmore  College  on  November  15,  1902. 

Mr.  Newcomb  was  appointed  a  delegate  to  represent  the  Academy 
at  the  centennary  of  the  birth  of  Abel,  the  Norwegian  mathematician, 
held  at  Christiania  the  5th  of  September,  1902. 

The  president  reported  tliat  he  had  delivered  the  gold  medal  awarded 
to  Sir  William  Huggii>s  by  the  trustees  of  the  Draper  fund. 

Before  announcing  the  final  adjournment  of  the  session,  President 
Agassiz  expressed  to  President  Kemsen  the  appreciation  and  thanks . 
of  the  members  for  the  hospitality  extended  by  the  Johns  Hopkins 
University. 
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APPENDIX  A. 


GOKSTITnTION    AND    RULES  OF    THE    NATIONAL    ACADEMY   OF 

SCIENCES. 

As  amended  and  adopt^Ml  April  17,  1872,  .and  further  amended  April  20,  1875;  April 
21, "1881;  April  19,  1882;  April  18,  1883;  April  19,  1888-  April  18,  \m>;  April  2a, 
1899. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  18t>3,  and  in  conformity  with  the  amendment  to  said  act, 
approved  Jul}'  14,  1870,  the  National  Academy  of  Sciences  adopts  the 
following  amended  constitution  and  niles: 

Akficle  L— C)F  MV.MBERS.    •       ' 

Sec.  1.  The  Acjidemy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.     Members  nmst  be  citizens  of  the  United  States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions 
of  the  Academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  reque>st,  be  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  dissociates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communicating 
papers  to  the  Academy,  l)ut  shall  bike  no  part  in  its  business,  shall  not 
be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Article  II.— ()F  THE  OFFICERS. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretjiry,  a  home  secrebiry,  and  a  treasurer,  all 
of  whom  shall  l)e  electi^d  for  a  t<^rm  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  session  after  the  expiration  of  the  current 
terms,  provided  that  existing  officers  retain  their  phices  until  their  suc- 
cessors are  elected.  In  case  of  a  vacancy,  the  election  for  six  years 
shall  be  held  in  the  same  maimer  at  the  session  when  such  vacancy 
occurs,  or  at  the  next  stated  session  thereafter,  as  the  Ac4idemy  may 
direct.     A  vacancy  in  the  office  of  treasurer  or  home  secretiiry  may, 
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however,  he  filled  by  appointment  of  the  president  of  the  Academy 
until  the  next  stated  session  of  the  Academy. 

Sec.  2.  The  officers  of  the  Academy,  together  with  six  members  to 
be  elected  by  the  Academy  at  the  first  stated  session  in  each  year, 
shall  constitute  a  council  for  the  transaction  of  such  business  as  may 
bo  assigned  to  them  by  the  constitution  or  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or  in  case  of  his  absence  or 
inability  to  act  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for;  shall  refer  investigations  required 
by  the  Government  of  the  United  States  to  members  especially  conver- 
sant with  the  subjects  and  report  thereon  to  the  Academy  at  its  sessions 
next  ensuing;  and,  with  the  council,  shall  direct  the  general  business 
of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
pre^sident  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for  mem- 
bership, and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues  from  members,  and  keep 
a  set  of  ]K)oks  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  present  a  general  report  at  the  April  session.  He  shall  be 
the  custodian  of  the  corporate  seal  of  the  Academy. 

Article  III.-OF  THE  MEETINGS. 

Sec.  1.  The  Academy  shall  hold  one  stated  session  in  each  yeav^  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  l)e  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific?  sessions  of  the  Academy  may  be  held  at  times  and  places 
to  Ih^  designated  by  a  majorit}'  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  Ix*  recorded  in  the  minutes,  and  the  members  present  at  any 
meeting  shall  constitute  a  quorum  for  the  transaction  of  business. 
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Seo.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public;  those 
for  the  transaction  of  business,  closed. 

Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  sessions  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in  the 
business  of  the  Academy. 

AimcLE  IV.— OF  ELECTIONS  AND  RESIGNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be 
held  sepai*atcly  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected, 
on  any  day  after  the  first  of  the  first  stated  session  in  each  year,  by 
each  voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have 
received  more  votes  than  any  others  shall  be  declared  elected.  If  two 
or  more  names  have  received  the  lowest  number  of  votes  that  would 
elect,  additional  Imlloting  shall  be  bad  for  as  many  members  as  remain 
each  time  to  l>e  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close  of 
the  session  at  which  they  are  elected  and  continue  until  the  close  of  the 
first  stated  session  in  the  next  year. 

Sec.  4.  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  meml>ers  of  the  Academy,  at  any  stated  seasion,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sec.  5.  The  Academy  shall  be  divided  into  six  standing  committees. 
In  this  classification  a  member  who  is  eminent  iii  more  than  one  sub- 
ject may  be  assigned  to  a  corresponding  number  of  cjommittees.  The 
classification  shall  be  the  following: 

1.  Mathematics  and  Astronomy. 

2.  Physics  and  Engineering. 

3.  Chemistry. 

4.  Geology  and  Paleontology. 

5.  Biolog}\ 

6.  Anthropology. 

In  nominating  for  membership  in  the  Academy,  a  statement  must 
be  made  as  to  the  subject  or  subjects  in  which  the  person  nominated  is 
eminent.  Every  nomination  must  be  submitted,  through  the  seci'etary, 
to  all  the  members  of  the  committee  or  committees  representing  the 
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subject  or  subjects  in  which  the  person  nominated  is  stated  to  be  emi- 
nent; and  in  order  that  his  name  may  be  brought  before  the  Academy 
for  election  he  must  re<;eivc  the  votes  of  a  majority  of  the  members  of 
the  conunittee  or  committees  to  which  his  name  has  been  referred. 

Elections  for  mcml)ership  shall  be  held  in  the  following  manner: 
Eac^h  member  may  inscribe  on  a  ballot  not  more  than  five  names  of 
nominees  selected  from  the  list.  Absent  meml)ers  may  send  such  bal- 
lots to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot  the  membei's  present 
may  proceed  to  elect  new  meml)ers  in  the  following  manner:  At  each 
ballot  each  meml>er  present  may  vote  for  not  exceeding  three  persons, 
and  the  person  receiving  the  highest  nunil>er  of  voters  shall  be  declared 
elected,  provided  that  he  receive  two-thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  number  of  memters  of  the  Academy  Ijc  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  (fleeted  he  nmst  receive 
four-fifths  of  the  votes  cast,  and  his  name  nmst  appear  on  at  least 
twenty-five  l)allots. 

Should  seveml  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  numl>er  for  completing  the  list  shall 
be  selected  from  them  l)y  a  two-tliirds  vote  of  the  members  present. 

Election  of  mem})ers  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members 
shall  be  elected  at  that  session. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  an}'  time  by  a  majority 
vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  person- 
alh'  or  in  writing,  before  the  close  of  the  next  stated  session  after  the 
date  of  his  election.  Otherwise,  on  proof  that  the  se(»retary  has  for- 
mally notified  him  of  his  election,  his  name  shall  not  be  entered  on 
the  roll  of  members. 

Sec,  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
menilx>rs,  to  be  apix)inted  for  that  purix>se  by  the  pnvsident  and  elected 
at  any  stated  session  by  a  two-thirds  vote  of  th(»  members  present.  The 
election  shall  })e  had  by  each  member  indicating  on  a  ballot  those 
names  for  which  he  votes,  and  those  nominees  whose  names  appear  on 
two-thirds  of  the  ballots  shall  })e  declared  elected. 

Sec.  8.  A  diploma,  with  the  corponite  seal  x)f  the  Academy  and  the 
signatures  of  the  otficers,  shall  be  sent  ])v  the  appropriate  secn>tary  to 
each  mem})eron  his  acceptiince  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Skc.  \K  Resignations  shall  be  addressed  to  the  president  and  lU'ted 
on  by  the  Academy. 
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Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  succes- 
sive years,  the  treasurer  shall  report  the  fact  to  the  council,  which  may 
report  the  case  to  the  Academy  with  the  recommendation  that  the  per- 
son thus  in  arrears  be  declared  to  have  forfeited  his  membership.  If 
this  recommendation  be  approved  by  two-thirds  of  the  members  pres- 
ent, the  said  person  shall  no  longer  be  a  member  of  the  Academy  and 
his  name  shall  be  dropped  from  the  roll. 

Article  V.— OF  SCIENTIFIC  COMMUNICATIONS,  PUBLICATIONS,  AND 

REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  any  member  may^be 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Acaxlemy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  be  considered  responsible  for  the 
facts  or  opinions  expressed  by  the  author,  but  shall  be  held  responsible 
for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of, the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cai^es  repoil  their  results  to  the  (jovern- 
ment  as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Sec.  5.  The  advice  of  the  Academy  shall  l)e  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  the  council,  and  aftei'wards  to  the  Academy,  atone  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  Academy,  upon  the  recommend}iti(m 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their  estab- 
lishment and  award  shall  be  made. 

Bequests  and  trasts  having  for  their  object  the  advancement  of  sci- 
ence may  also  be  accepted  and  administered  by  the  Academy. 

Akticle  VI.— of  the  property  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  cor- 
porate name  of  the  Academy,  in  stocks  of  the  United  States,  or,  with 
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the  approval  of  the  council,  in  State  bonds  or  first-mortgage  bonds  on 
real  estate.  The  treasurer  shall  have  authority,  with  the  approval  of 
the  council,  to  sell  and  transfer  any  United  States  bonds  held  by  him 
in  the  corporate  name  of  the  Academy. 

Sec.  2.  No  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  reconunendation  of  the  council. 

Article  VII.— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  for  sudi 
a  change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  report  thereon  to 
the  Academy.  Its  report  shall  be  considered  by  the  Academy  in  com- 
mittee of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receive  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 


APPENDIX   B. 


BT7LES. 


I.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nominations. 

n.  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elected,  by  a  plu- 
rality of  members  present,  to  assist  the  home  secretary  in  keeping  the 
records  of  the  session. 

lU.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  of  three  members,  to  be  appointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  presented,  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bonds,  securities,  and  other  property  owned  or  held  in  trust  by 
the  Academy  shall  be  inspected  and  verified  by  a  committee  to  be 
annually  appointed  by  the  president.  The  report  of  this  committee 
shall  be  presented  to  the  Academy  at  its  first  stated  session  in  each 
year  and  referred  with  the  accounts  to  the  auditing  committee. 

rV.  A  committee  of  arrangements,  consisting  of  five  members,  shall 
be  appointed  by  the  president  for  each  stated  session  of  the  Academy. 
This  committee  shall  meet  not  less  than  two  weeks  previous  to  each 
session.  It  shall  be  in  session  during  the  meetings  to  make  arrange- 
ment^  for  the  reception  of  the  members,  to  arrange  the  business  of 
each  day,  and,  in  general,  to  attend  to  all  business  and  scientific 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  tiAe  required  for  reading  the  several  memoirs  presented 
and,  when  it  appears  advisable,  to  recommend  a  limit  of  time  to  be 
occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
president. 

2.  Roll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  conmiittees. 

6.  Business  from  council. 
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7.  Other  business. 

8.  On  the  lawt  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  l>e  read  for  correction. 

VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  The  death  of  members  shall  be  announced  by  the  president  on 
the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  firat,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report 
the  date  of  their  reception  at  the  next  session;  but  no  memoir  shall  be 
published  unle^ss  it  has  teen  read  before  the  Academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  Academy,  from  the 
date  of  their  presentation  to  the  Academy,  and  the  order  of  their  pre- 
sentation shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be 
convenient,  those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  before  the  Academy 
and  intended  for  publication  shall  be  referred  at  the  meeting  at  which 
they  are  read  to  a  committee  of  members  competent  to  judge  whether 
the  paper  is  worthy  of  publication.  Such  committee  shall  report  to 
the  Academy  as  e^irly  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  The  annual  report  of  the  Academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  a.s  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessary. 

XIII.  The  proper  secretary  shall  acknowledge  all  donations  made 
to  the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XIV.  The  l)ooks,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XV.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretiiries,  who  shall  be  responsible  for  the  due 
marking  of  all  l)ooks  and  other  objectri  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVI.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  Departments  of  the  Govern- 
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ment,  and  in  each  case  to  look  to  the  Department  requesting  the 
invcsti^tion  for  reimbui-semcnt  to  the  Ac4ideniy. 

XVn.  Nominations  for  membership  should  state  the  full  name, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XVUI.  At  least  sixty  days  before  the  election  the  members  signing 
the  nomination  should  furnish  the  home  secretary  with  a  sufficient 
number  of  printed  copies  of  a  list  of  the  more  important  original 
works  of  the  nominee  to  enable  the  secretary  to  furnish  a  copy  to  each 
member  of  the  Academy. 

XIX.  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary;  such  envelopes  will  be  opened  only  by  the  tellers. 

XX.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  WHS  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXT.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  ])y  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12, 1864,  the  president  is  ex  officio 
a  member  of  all  government  committees  of  the  Academy. 


APPENDIX  C. 


ORGANIZATION  OF  THE  ACADEMY,  1902-1908. 

r.xpiraiion  of  term. 

Agassiz,  Alexander,  Fresid**iit April,  1907. 

Hall,  Ahaph,  Vici'-JWsiilent April,  1903. 

Rem8EN,  Ira,  Fornrjn  Serretur]! April,  UK)7. 

Hague,  Arnold,  Jloiuf  S^rretnri/ April,  1907. 

Emmons,  S.  F. ,  IWti^nnr April,  1908. 


ADDITIONAL  MEMBERS  OF  COUNCIL,  1<H)2-HH)3. 


BiLLINiiS,  J.  S. 

BowDiTcn,  H.  p. 
Brush,  G.  J. 


Newcomb,  »S. 
Wau'ott,  C.  I). 
Welch,  W.  H. 


COMMITTEES  OF  THE  ACADEMY. 

(hi  iiotn  I  nations  ofnav  mnnbem. 


1.  Matheiimtii'S  ami  Astronomy. 

Abbe,  C. 
Bobs,  L. 

Campbell,  W.  W. 
Chandler,  S.  C. 
comstoc'k,  g.  ('. 
Davidson,  O. 
Elkin,  W.  L. 
Hall,  A. 
Hale,  G.  K. 
Hill,  G.  W. 
Holden,  E.  S. 
Langlev,  S.  p. 
Moore,  E.  H. 
Newcomb,  S. 
Peirce,  C.  S. 
Pickering,  E.  C. 
Woodward,  R.  S. 
YouNci,  C.  A. 

2.  Physics  and  Engineering. 

Abbe,  C. 
Abbott,  H.  L. 
Barker,  G.  F. 
Barus,  C. 
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2.  Physics  anil  P^ngineering — Continued. 

Bell,  A.  G. 

COMSTOCK,    C.    B. 
GiBBS,    J.    W. 
HAhTINGS,    C.    S. 

Lang  LEY,  8.  P. 
Mendenhall,  T.  C. 

MlCHELSON,    A.    A. 
MORLEY,    E.    W. 

Nichols,  E.  L. 
Pickering,  E.  C. 
Sellers,  W. 
Trowbridge,  J. 
Woodward,  R.  S. 
Wright,  A.  W. 

3.  Chemistry. 

Barker,  G.  F. 
Brush,  G.  J. 
Chandler,  C.  F. 
Chittenden,  R.  H. 
Crafts,  J.  M. 
Dana,  E.  S. 

GiBBS,    W. 

Gooch,  F.  a. 
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COMMITTEES  OF  THE  ACADEMY-C<»ntinued. 
(hi  vomhiati<mj<  of  neir  viemhers — Continued. 


3.  Chemistry — Continiieti. 

lIlLGARD,    E.    \V. 

Hill,  H.  B. 
Jackson,  C.  L. 
Johnson,  S.  W. 
Michael,  A. 
morley,  e.  w. 
Penfieli),  S.  L. 
Remsen,  I. 
Richards,  T.  W. 
Smith,  ¥..  F. 

4.  Geologry  and  Paleontology. 

Agassiz,  a. 

BecKcLr.G.  f. 

Beech ER,  C.  E. 
Dall,  W.  H. 
DlTTON,   C.   E. 
Emmons,  S.  F. 
Gilbert,  G.  K. 
Hague,  Arnold. 
Lesley,  J.  P. 

OSRORN,    H.    F. 

Packard,  A.  S. 
Penfield,  S.  L. 
pumpelly,  r. 
Van  Hise,  C.  R. 
Walcott,  c.  n. 
White,  C.  A. 

5.  Biolojjjy. 

Agassiz,  A. 
Allen,  J.  A. 
Bowditch,  H.  p. 
Brewer,  W.   H. 
Brooks,  W.  K. 


5.  Biology — Contihue<l. 

Chittenden,  R.  II. 
Dall,  W.  H. 
FARum,  AV.  G. 
Gill,  T.  N. 

GOODALK,    G.    L. 

Merriam,  C.  H. 

MiNOT,    C.    S. 

Morse,  E.  S. 
OsnoRN,  H.  F. 
Packard,  A.  S. 
Prcdden,  T.  M. 
Putnam,  F.  W. 
Sargent,  C.  S. 
Scudder,  S.  H. 
Smith,  S.  I. 
Trelease,  W. 
Verrill,  a.  E. 
Walcott,  C.  D. 
Weuh,  W.  H. 
White,  C.  A. 
Whitman,  C.  O. 
Wilson,  E.  B. 
Wood,  H.  C. 

6.  AnthroiK)logy. 

BiLLLVGS,   J.    S. 
Boas,   F. 

Cattell,  J.  McK. 
Mi  NOT,  C.  S. 

MiTl'HELL,    S.    W. 

Morse,  E.  S. 
Peikce,  C.  8. 
Putnam,  F.  W. 
Welch,  W.  .H. 


On  Wfifjhts,  ^fra»nl'^^s,  and  Colnafjf. 

Mendenhall.  T.  C.   Clutirmau.  Peirce,  C.  S. 

MiCHKLS(^N,  A.  A.  Sellers,   Wm. 

NeWCOMR,    S.  CoM^Tt>CK,    C.    B. 

Young,  C.  A. 


(h)  fhr  Ehrtion  of  Fnreinu  Ai*s(tciatei*. 


Remsen,  Ira,  Chairmmi. 
Hall,  A. 


Mitchell,  S.  W. 
Newcomb,  S. 


The  President. 


0)1    Pfthllrntiot). 
C.   J>.  Wau'ott. 


The  Home  Secretary. 
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TRUST  FUNDS. 

Board  of  Direction  of  the  Bache  Fund. 

GiBBs,  WoLCOTT,  Chairman.  Chandler,  S.  C. 

SCUDDER,   S.  H. 

Board  of  Trustees  of  the  Watson  Fund. 

Newcomb,  S.,  Chairman.  Hall,  A. 

Boss,  L. 

The  Henry  Draptr  Fund, 

Pickering,  E.  C,  Chairman.  Trowbridge,  J. 

Newcomb,  S.  Wright,  A.  W. 

MiCHELSON,   A.   A. 

The  J.  lAiwrence  Smith  Fund. 
Brush,  G.  J.,  Chairman.  Johnson,  S.  W. 

MORLEY,    E.    W.  PUMPELLY,    R. 

Remsen,  Ira. 

The  Benjamin  Apthorp  Gould  Fund. 

Hall,  Asaph,   Chairman.  Chandler,  S.  C. 

BosM,  Lewis. 

The  Barnard  Med^l. 

Billings,  J.  S.,   Chairman.  Jackson,  C.  L. 

BowDiTcii,  H.  P.  Newcomb,  S. 

Chandlek,  S.  C.  Sellers,  Wm. 

The   Wolcott  Gibbs  Fund. 

Jackson,  C  L.,   Chairman.  Remsen,  Ira. 

Drown,  T.  M. 

The  Joseph  Henry  Fund. 

The  eiiin  of  $40,000  was  contributed  by  Fairman  Rogers,  Joseph  Patterson,  (reorge 
W.  Childs,  and  others,  as  an  expression  of  their  respect  and  esteem  for  Prof.  Joseph 
Henry.  This  amount  was  deposited  with  the  Pennsylvania  Company  for  the  Insur- 
ance of  Lives  and  Granting  Annuities  in  Trust,  with  authorization  to  collect  the 
income  thereon  an<l  to  pay  over  the  same  to  Prof.  Joseph  Henry  during  his  natural 
life,  and  after  his  death  to  his  wife  and  daughters,  and  after  the  death  of  the  last 
survivor  to  ''deliver  the  said  fund  and  the  securities  in  which  it  shall  then  be 
invested  to  the  National  Academy  of  Sciences,  to  be  thenceforward  forever  held  in 
trust  under  the  name  and  title  of  the  'Joseph  Henry  Fund.* " 
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MEMBERS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES, 

JANTJARY  20,  1903. 

Date  of 
election. 

Abbe,  Cleveland :^on  I  fit. ,  A'lr. ,  WashmgUm^  J).  C.  1879 

Abbot,  Henry  L.,  T.  S.  A i?J  litrhleii  st.,  OimhrUhje,  Mass.  1872 

AoAssiz,  A LEXANDER ('(unbridfffy  ^fai<n.  1866 

Allen,  J.  Asaph im^riron  }fnHenm,  Xeir  York  Ciiij.  1876 

Barker,  (ieorcie  F ;Vj09  Locust  ,«</.,  Phifadrljthia,  Pn.  1876 

Bari's,  Cart Bnnr,,  rnirersitij,  Vron<lfiia\  U.  T.  1892 

Becker,  George  F V.  S.  Givhtf/iral  Snrrcif,  Wdshhujtoit,  D.  C.  1901 

Beecher,  Charles  K Yttlr  T'ltirersittf  Mnsctiui,  Xnr  Harm,  Conn.  1899 

Bell,  A.  Graham /.y.5f/  Coiinrctirut  air.,  Washington,  D.  C.  1883 

Billings,  John  S.,  I'.  S.  A S?  K  rhn'tij-JiM  st.,  Xrw  York  Citif.  1883 

Boas,  Franz 7;.^?  TT'.  Elghty-fiecoml  ^■^ ,  Xnr  York  Cittf.  1900 

Boss,  Lewis DmUni  (fhftrrratnni,  AU,4mii,  S,  Y,  1889 

BowniTcn,  Henry  P Tauuiira  Plain,  Masx.  1887 

Brfukr,  William  H ^A9  fh-angc  x/.,  Xnr  Jltnm,  Conn.  1880 

Brooks,  \V.  K fohns  Ihtpkuis  Cnirrr.tifi/,  Paftimorr,  Md.  1884 

Brush,  Georcje  J L}  Trinntmll  yf. ,  AV/r  I  farm,  ( 'onv.  1868 

Campbell,  William  W Lirk  Olmemttnrff,  Ml.  Ilamitton,  California.  1902 

Cattell,  J AME8  Mc'K (iitrrisnn,  Xfc  Y(trk.  ISOl 

Chandler,  Charles  F Coiumfntt  I'ninrsiti/,  Xm:  York  Citi/.  1874 

Chandler,  Seth  C J  ft  Crnit/ir  yl. ,  ( 'atnfrridtjc,  }f<iM.  1888 

Chittenden,  Rissell  H V/v  JIarcn,  Conn.  1890 

CoMSToCK,  Cyri's  B.,  r.  S.  a 1^4  K  Twmtij-scrtnth  st.,  Xm-  Y>rk  City.  1884 

CoMSTorK,  (4eorc-,k  C Wnshhnrn  (fUscrratoni,  }fa<fi.^on,   Witt.  1899 

Cra  fts,  J  AMES  M SS  Mar/ttorouf/h  xt. ,  Boston,  Mass.  1872 

Dall,  William  H Smithsonian  In-ttittition,  Washington,  T>.  C.  1897 

Dana,  Edward  8 Yah:  Vnirrrsitii,  Xcf'  JIarcn,  Conn.  1884 

Davii)s<»n,  ( iEORCJe -222]  Washington  st.,  Stin  Francisco,  Cal.  1874 

DrrroN,  Clarence  E. ,  T".  S.  A Son  Antonio,  Texas.  1884 

Elkin,  William  L YaJr  Vnirvrsitg  (t}mrrot<n'g,  Xeu-  Harm,  ( 'onn.  1895 

Emmons,  Samcel  F T.  S.  dcohtgicat  Sarmi,  Wosliingto)i,  I).  C  1892 

Farlow,  W.  G ITarrrrd  T'nin  rsilg^  ( "aniltridgc,  Mass.  1879 

GiBBs,  .TosiAii  WiLLARD YitJc  Cninrsitff,  Xnr  JIarm,  Oam.  1879 

Gibbs,  WouxnT Xetrport,  It.  T.  

Gilbert,  (tROVe  K U.  S.  Geological  Sarreif,   Washington,  D.  C.  1883 

Gill,  Theodore  N Sntithsentiim  [nstitnti(ni,  W<ish\ngton,  1).  C.  1873 

Gocx'H,  Frank  A Yale  Cnirersitg,  Xeir  Jforen,  Covn.  1897 

GooDALE,  ( fKOR(;K  1. Ilarrard    Vnirersitg,  Candtridge,  Mass.  1890 

Hague,  Arnold ('.  S.  Geohtgical  Surceg,   Washington,  IK  C.  1885 

Hale,  (Jeorce  E Yerkes  Ohsemitorg,  Williams  Bog,  Wis.  1902 

Hall,  Asaph South  Xorfolk,  ( 'onn.  1 875 

Hastings,  Charlus  S Yale  Cnirrrsitg,  Xcir  Harm,  Conn.  1889 

HiLGARD,  Eu(;enk  W Fnircrsitg  of  California,  Berkeley,  Cal.  1872 

Hill,  (lEomiE  W West  Xyack,  X.  Y.  1874 

Hill,  Henry  V> Harmrd  Cnirersity,  (  aml/ridge,  3^/.«w.  1883 

HoLDEN,  Edward  S f.  S.  Military  Academy,   West  Point,  X.  Y.  1885 

Jackson,  ( 'harlf>  L f:  Boylston  Hall,  ( ):mhridge,  Mass.  1883 

Johnson,  Samuel  W o4  Trnmhvll  st.,  Xew  Harm,  Conn.  1866 

LANCiLEY,  Samuel  P Smithsonian  Jnstitntioti,  Washington,  I). -C.  1876 

Lesley,  J.  Peter t Milton.  Mass.  

Mendenhall,  Thomas  C Worcester,  M(t.^.  1887 
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Date  of 
election. 

Merriam,  C.  Hart Department  of  Agnculture,  Washington^  D.  C.  1902 

Michael,  A kthir J\ifts  College,  J/iriAs.  1 889 

MiciiELsoN,  Albert  A I'nirernUg  of  Chleago,  Chicago,  III.  1888 

Mi  NOT,  Charles  S Ifan-ard  Medical  School,  Boston,  Mass.  1897 

Mitchell,  S.  Weir loJ4  Walnut  sL,  Philadelphia,  Pa.  18r)5 

M(m;ke,  Kliakim  H Vni versify  of  Chicago,  Chicago,  III.  1001 

^loRLEY,  Ei>wari)  W J2SS  Euclid  are.,  Cleveland  Ohio.  1897 

:Mokse,  Edward  S P.  O.  Box  208,  S(dem,  Mass.  1876 

Newcomr,  Simon,  U.  S.  X 1630  P  st.  NW.,  Washington,  I).  C.  1869 

Nichols,  Kdwa  hd  E Cornell  Cnirersitg,  Ithaca,  X.  Y.  1901 

OsBORN,  II.  F Imerican  Mui<enm  itf  Xatnral  History,  Xew  York  City.  1900 

Packard,  A.  S 37 '>  Angell  st..  Providence,  R.  J.  1872 

Peirce,  Charles  S Milford,  Pa.  1876 

Penfield,  S.  L Yale  I'ni versify,  Xew  Haven,  Conn.  1900 

PicKERiNCr,  Edward  C Ohservatory,  Cambridge,  Mass.  1873 

Prcdden,  T.  Mitchell Cohnnlna  University,  Xew  York  City.  1901 

PrMTELLY,   Rai'H AEi Gihbs  are. ,  Xeieport,  R.  I.  1872 

PcTNAM,  Frederick  W Peahody  Museum,  Cambridge,  Mass.  1885 

Re.msen,  I  ra /(thns  Hopkins  Vniversify,  Baltimore,  Md.  1882 

Richards,  Theodore  W Harvard  Univermfy,  Cambridge,  Mass.  1899 

SAR<iENT,  Charles  S {mold  .irborefnm,  Jamaica  Plain,  Mass.  1895 

8ci'Di)ER,  Sami'EL  H Caml/ridge,  Mass.  1877 

Sellkrs,  William 1819  Vine  sf.,  Philadelphia,  Pa.  1873 

Smith,  Eixjar  F University  of  J'ennsyha}iia,  Philadelphia,  Pa.  1899 

Smith,  Sidney  I Yale  University,  Xev  Haven,  Conn.  1884 

Trelease,  Wm Missouri  Botanical  (iardeh,  St.  Ijyuis^  Mo.  1902 

Trowbriixje,  John •. Harvard  Univirsify,  Cambridge,  Mass.  1878 

Van  Hise,  C.  R University  of  Wisconsin,  Madison,  Wis.  1902 

Verrill,  a.  E Y(de  University,  Xew  Haven,  Onm.  1872 

Walcott,  Charles  D U.  S.  Geological  Survey,  Washington,  D.  C  1896 

Welch,  William  H 935  St.  Paul  st.,  Baltimore,  Md.  1895 

White,  Charles  A 330  T si.  XW.,  Washingfou,'J).  C.  1889 

Whitman,  Charles  O University  of  Chicago,  Chicago,  III.  1895 

Wilson,  Edmcnd  R Columbia  University,  Xew  York  City.  1899 

Wood,  I Ioratio  C 1935  Chestnut  st. ,  Philadelphia,  Pa.  1 879 

Woodward,  Robert  S Columbia  University,  Xew  York  City.  1896 

Wri<;ht,  Artihr  W Yale  University,  Xew  Haven,  Conn.  1 881 

YorN(;,  Charles  A Princeton  University,  Princeton,  X.  J.  1872 

DECEASED  MEMBERS. 

Dntc  of  <»e»ith. 

*A(iAssiz,  Loris Dec.  14,1873 

♦Alexander,  J.  II Mar.    2,1867 

*  A  LEX  A  NDER,  STEPHEN .Time  25, 1883 

*  Ra(  HE,  Alexander  Dallas Feb.  14, 1867 

*Raird,  Spencer  F Vug.  19,1887 

Barnard,  F.  A.  P Apr.  27, 1889 

*  Barnard,  J.  G May  14, 1882 

Bartlett,  W.  II.  C Feb.  11,1893 

*  BRowN'SEiiCARD,  Charles  E Apr.    2, 1894 

*  Casey,  Thomas  L Mar.  25, 1896 


^Biographical  notices  have  l>een  presented  of  those  designated  by  an  asterisk. 
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Date  of  death. 

♦  Caswell,  Alkxis Jan.     8, 1887 

* CiiArvENKT,  AVi Li.i AM Dec.  18, 1870 

♦  Clarke,  Hexky  James July    1, 1873 

♦  Coffin,  J  ames  H Jan.     (>,  1 873 

♦Coffin,  J.  H.  C Jan.     8, 18:)0 

♦Cook,  Ueorue  H Sept. 22,  1880 

♦Cooke,  Josiaii  P Sept.   3,1894 

♦Coi>E,  p:mvARD  1) Apr.  12,1807 

CoiEs,  Elliott Dec.  25, 1899 

♦Dalton,  J.  C '. Feb.    2,1889 

Dana,  Jamf«s  D Apr.  14,1895 

♦  Davis,  Charles  H Feb.  14, 1877 

♦  Draper,   Henry Nov.  20, 1882 

♦Draper,  John  W Jan.    4,1882 

♦  Eai>s,  James  B Mar.    8, 1887 

♦  Kngelman,  Geor<;e Feb.    4, 1884 

♦  Fkrrel,  William Sept.  18, 1891 

♦  Frazer,  John  Fries Oct.   12, 1872 

♦  ( : a:  B,   William  M May  30, 1878 

♦CJknth,  F.  a Feb.    2,1893 

♦  (iiLLiKS,  James  Melville Feb.    9, 1865 

♦  (iooDE,  ( r.  Brown Sept.   6, 1896 

♦  Goi'Li),  Ar(usTus  A Sept.  15,  186() 

GoiLi),  Benjamin  A Nov.  27, 1S96 

♦  CiRAV,   Asa Jan.  30, 1888 

♦  (IrvoT,  Arnold Feb.    8, 18S4 

♦  TIadlev,  James Aujj.    1 ,  1864 

♦IIaldeman,  S.  S Sept.20,1880 

IJ ALL,  Jami.> Aug.    8, 1898 

♦Havden,  F.  V Dec.  22,1887 

♦  IIknhv,  Joseph May  13, 1878 

♦HiLiiARH,  JuLHs  E Mav    8,1891 

♦  1 1 iTcnrocK,  Edward Feb.  27, 18^54 

♦  IIoLHRooK,  J.   E Sept.    8,1871 

♦HriJBARD,  J.  S Aug.  U\  1863 

♦Humphreys,  A.  A Nov.  28,1883 

Hint,  T.  Sterry Fel).  12, 1892 

Hyatp,  a LPHEis Tan.  16, 1902 

Keeler,  J.  E Aujr.  12, 1900 

KiN<i,  Clarkni. E Dec.  24, 1901 

♦  KiRKLAND,  J  ARED  P DcC.    10,  1877 

♦  Lane,  J.  Homer May    3, 1880 

♦  Le  Conte,  John Apr.  2^),  1891 

♦LeContk,  John  L N(.v.  15,  1883 

Le  Conte,  J.kseph July    (>,  1901 

Lea,  Matthew  C Mar.  15, 1897 

Leidy,  Joseph Apr.  30,  1891 

♦  Lesui  EREi  x,  Leo (Vt.   25, 1889 

LoNiiSTRETH,  MiERs  F Dec.  27,  1891 

♦  Lo( »M IS,  Elias Anp.  16, 1889 

LovEHiNc;,  Joseph Jan.   IS,  1892 

Lyman,  Theodore Sept.  10, 1897 

♦  Biograpbical  n<>tices  have  btvn  presente<l  of  those  (lesignate<I  by  an  asiiterisk. 
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Date  of  death. 

*Mahax,  D.  II Sept.16,1871 

*Mar8II,  G.  P July  23,1882 

Marsh,  O.  C Mar.  IS,  1899 

Mayer,  Alfred  M July  13,1897 

MayoSmitit,  Richmond Nov.  1 1, 1901 

*Meek,  F.  B Dec.  21,1877 

♦Meigs,  M.  C Jan.    2,1892 

Mitchell,  Henry Dec.    1 ,  1902 

♦Morgan,  Lewis  II Dec.  14,1881 

Morton,  Henry May    9,1902 

♦Newherry,  J.  S Dec.     7,1892 

♦Newton,  H.  A Aug.    1,1896 

♦  Newton,  John May    1, 1895 

♦Norton,  William  A Sept.  21,1883 

♦Oliver.  James  E Mar.  27,1895 

Peters,  C.  H.  F July  18,1890 

♦PoiRTALES,  L.  F July  19,1880 

Powell,  John  W Sept.  23,1902 

RoDGERs,  John May    5,1882 

Ro<iER8,  Fairman ^ Aug.  23, 1900 

Rogers,  Robert  E Sept.    7, 1884 

♦Rogers,  Wm.  A Mar.    1,1898 

♦  Rogers,  William  B >Iay  30, 1882 

Rood,  Ogden  N Nov.  12, 1902 

♦  Rowland,  Henry  A Apr.  16, 1901 

♦  RiTHERFrRi),  Lewis  M May  30, 1892 

♦  Saxton,  Joseph Oct.   26, 1873 

ScHOTT,  Charles  A July  31, 1901 

♦Silliman,  Benj.,  Sr Nov.  24,1864 

SiLLiMAN,  Benj.,  Jr Jan.   14, 1885 

♦Smith,  J.  Lawrence Oct.   12,1883 

♦  Stimpson,  William May  26, 1873 

♦  Strong,  Theodore Feb.    1 ,  1869 

♦  SuLLiVANT,  W.  S Apr.  30, 1873 

♦Torrey,  John Mar.  10, 1873 

♦  ToTTEN,  J.  G Apr.  22, 1864 

♦  Trowbridge,  William  P Aug.  12, 1892 

Tri'mbcll,  James  H Aug.    5, 1897 

♦  Tuckerman,  Edward Mar.  15, 1886 

♦  Walker,  Francis  A Jan.    5, 1897 

♦Warren,  G.  K Aug.    8,1882 

♦Watson,  Tames  C Nov.  23, 1880 

♦  Watson,  Sereno Mar.    9, 1892 

♦  Winl(k:k,  Joseph Tune  11, 1875 

♦  Woodward,  J.J Vug.  17, 1884 

♦WoRTHEN,  A.  H May    6,1888 

♦  Wyman,  Jeffries Sept.   4, 1874 

FOREIGN  ASSOCIATES. 

AuwERs,  Arthur Berlin. 

Baeyer,  a dolph  (Ritter  von) Munich. 

Berthelot,  M.  p.  E Paris. 

♦  Biographical  notices  have  been  presented  of  those  designated  by  an  asterisk. 
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BoRNET,  Edouari) Putis. 

Gegexbaur,  Kahi Heidelberg, 

Geikie,  Sir  Archibald Londotii 

Gill,  David Cape  Town. 

HoFF,  J.  II.  van't Berlin. 

Hooker,  Sir  J.I) I^mdcm. 

Jaxssex,  J Pari$. 

Kelvin  (Lord) London. 

Klein,  Felix Gottiugen. 

KoHLRAr.*<cn,  Friedrich Berlin. 

KoLLiKER,  Albert  von Wtiirzlmrg, 

Kroxeckeh,   Hr(;o Bern. 

Lister  ( Lord) London. 

LoEWY,   Maurice Paris. 

MoiSi?AN,  Henri Paris. 

PoiNcARK,  Henri Pariat. 

RAYLEKiu  ( Lord ) London. 

RicHTiioFEN,  F.  VON Berlin, 

Stokes,  Sir  Georcje  (i Cambridge, 

Strasburc.er,  Edoc a  rd Bonn, 

Strive,  Otto  von KarUruhe, 

SuESs,  Edocard Vienna. 

Zittel,  Karl  Alfred  (Ritter  von) Munich, 

DECEASED  FCJREIGN  ASSOCIATES. 


Sir  Wm.  Rowan  Hamilton. 

Karl  Ernst  von  Baer. 

Henry  Milne-Edwardh. 

Michael  Faraday. 

L.  Elie  de  Beaumont. 

Sir  David  Brewster. 

G.  A.  A.  Plana. 

F.  W.  A.  Argelander. 

Friedrich  Wouler. 

J.  B.  Dumas. 

J.  B.  J.  D.  Boussingault. 

M.  E.  Chevreul. 

Michel  Chasles. 

Sir  Cieorge  B.  Airy. 

J.  C.  Adams. 

Sir  Richard  Owen. 

c.  h.  c.  burmeister. 

Arthur  Cayley. 

T.  II.  Huxley. 

Hugo  Gylden. 

F.   F.  TlSSERAND. 

Julius  von  Sachs. 

Sir  Roderick  I.  Murchison. 

Victor  Recinault. 

H.  \V.  Dove. 

C.  A.  F.  Peters. 

Jl  ^TUS  VON  LiEBIG. 


Alexander  Braun. 
Joachim  Barrande. 
Adolphe  WCrtz. 
Theodore  von  Oppolzer. 

G.  R.  KiRCHOFF. 

Ruix)lph  Clausius. 
Ja.mes  p.  Joule. 
Carlos  IbaSez. 
Jean  Servais  Stas. 
Alphonse  de  Candolle. 

A.  W.    HoF.M.\NN. 

Baron  H.  von  Hel.mholtz. 

K.  F.  W.  LuDwic;. 

Louis  Pa.steur. 

August  Kekule. 

Emil  Du  Bois  Reymond. 

J.  J.  Sylvester. 

Karl  Weierstrass. 

Rudolph  Leuckart. 

C.  F.  Rammelsberg. 

SoPHUs  Lie. 

Robert  W.  Bunsen. 

J.  L.  F.  Bertrand. 

Henri  de  Lacaze-Duthiers. 

Alfred  Cornu. 

Rudolph  von  Vircuow. 
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LETTER  FROM  THE  PBESIDENT  OF  THE  NATIONAL  ACADEMY 
OF  SCIENCES  SUBMITTINO  A  REPORT  OF  THE  OPERATIONS  OF 
THE  NATIONAL  ACADEMY  OF  SCIENCES  FOR  THE  PAST  YEAR, 
1903. 


National  Academy  of  Sciences, 

Office  of  the  President, 
Washington^  D,  C.^  January  2^  190 If,. 
Sir:  In  conformity  with  the  requirements  of  the  act  of  incorpora- 
tion, approved  March  3,  18^)3,  I  have  the  honor  to  submit  herewith  a 
report  of  the  operations  of  the  National  Academy  of  Sciences  for  the 
past  year. 

Very  respectfully, 

Alexander  Agassiz. 
The  President  of  the  Senate. 


ACT  OF  INCORPORATION. 

AN  ACT  to  incorporate  the  National  Academy  of  Sttiences. 

Be  it  enacted  hy  the  Senate  and  Hnise  of  Mepresentatvves  of  tlie  United 
States  of  America  in  Congress  assemhled^  That  Louis  Agassiz,  Massa- 
chusetts; J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jersey;  A.  D. 
Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  eT.  G.  Barnard,  United 
States  Army,  Massachusetts;  W.  H.  C.  Bartlett,  United  States  Military 
Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis  Caswell, 
Rhode  Island;  William  Chauvenet,  Missouri;  J.  H.  C.  Coffin,  United 
States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States  Navy, 
Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis,  United 
States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis,  Mo.; 
J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M.  Gilliss, 
United  States  Navy,  District  of  Columbia;  A.  A.  Gould,  Massachusetts; 
B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York;  Joseph  Henry,  at  large;  J.  E.  Hilgard, 
at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania;  J.  L.  LeConte,  United  States  Army , 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesle}^  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvania;  D.  H.  Mahan,  United  States  Military 
Academy,  Virginia;  J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Connecticut; 
Benjamin  Peirce,  Massachusetts;  John  Rodgers,  United  States  Navy, 
Indiana;  Fairman  Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsylvania; 
W.  B.  Rogers,  Massachusetts;  L.  M.  Rutherfurd,  New  York;  Joseph 
Saxton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman, 
junior,  Connecticut;  Theodore  Strong,  New  Jersey;  John  Torrey,  New 
York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman, 
Masvsachusetts;  J.  D.  Whitney,  California;  their  associates  and  suc- 
cessors duly  chosen,  are  hereby  incorporated,  constituted,  and  declared 
to  be  a  body  coiporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2.  And  he  it  further  enxwted^  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
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regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or  other- 
wise; to  provide  for  the  election  of  foreign  and  domestic  members, 
the  division  into  classes,  and  all  other  matters  needful  or  usual  in  such 
institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  he  !t  furthei*  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  upon 
by  any  Department  of  the  Government,  investigate,  examine,  experi- 
ment, and  report  upon  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  experiments,  and  reports  to  be 
paid  from  appropriations  which  may  be  made  for  the  purpose,  but  the 
Academy  shall  receive  no  compensation  whatever  for  any  services  to 
the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AN  ACT  to  amend  the  act  to  incorporate  the  National  Academy  of  ScienoeB. 

Be  it  enacted  hy  the  Senate  and  House  of  Represervtati/oes  of  the  United 
States  of  America  in  Cmigress  assembled^  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty -three,  be,  and  the  same  is  hereby,  so  amended  as  to 
remove  the  limitation  of  the  number  of  ordinary  members  of  said 
Academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

Dei»artment  of  State,  June  10^  1S82. 
True  copies. 

Skvellon  a.  Brown, 

Chief  Clerk. 


AN  ACT  to  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  trust 
funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  hy  the  Senate  and  Ilaune  of  Rep^'emntatives  of  the  United 
States  of  America  in  ComjreM  assemhhxl^  That  the  National  Academy 
of  Sciences,  incorporated  by  tht*,  act  of  Congress  approved  March  third, 
eighteen  hundred  and  sixty-three,  and  its  sev^eral  supplements,  be,  and 
the  same  is  hereby,  authorized  and  empowered  to  receive  bequests  and 
donations  and  hold  the  same  in  trust,  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investigations  and  according  to  the  will  of  the 
donors. 

Approved,  June  20,  1884. 

Department  of  State,  Jwne  ^4,  1881^ 
A  true  copy. 

Sevellon  a.  Brown, 

Chief  Clerk. 
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NATIONAL  ACADEMY  OF  SCIENCES. 

SESSIONS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  1903  the  Academy  held  three  sessions.  The  first 
was  the  regular  annual  session,  held  at  Washington  April  21  to  23, 
inclusive;  the  second,  a  scientific  session,  held  at  Chicago  November 
17  and  18;  the  third,  a  special  session,  held  at  Chicago  November  18, 
for  the  transaction  of  business. 

ANNUAL  MEETING. 

The  session  was  held  at  the  U.  S.  National  Museum,  Washington, 
with  the  president,  Mr.  Alexander  Agassiz,  in  the  chair. 

The  following  members  were  present  during  the  session:  Messrs. 
Abbe,  Abbot,  Agassiz,  Barker,  Barus,  Becker,  Bell,  Billings,  Boas, 
Boss,  Bowditch,  Brewer,  Brooks,  Brush,  Cattell,  Chandler  (C.  F.), 
Crafts,  Dall,  Emmons,  Gilbert,  Gill,  Hague,  Hale,  Hall,  Hill,  Mer- 
riam,  Mitchell,  Moore,  Morse,  Newcomb,  Peiree,  Penfield,  Remsen, 
Sellers,  Welch,  White,  Wood,  and  Woodward. 

REPORT  OF  THE  HOME  SECRETARY. 

The  President  of  the  National  Academy  of  Sciences: 

I  have  the  honor  to  present  herewith  my  report  as  home  secretary 
of  the  National  Academy  of  Sciences  for  the  year  ending  April  20, 
1903. 

The  annual  report  of  the  president  for  1902  was  transmitted  to  Con- 
gress January  20,  1903,  through  Senator  Wetmore,  of  Rhode  Island, 
chairman  of  the  Committee  on  the  Libi-arj-,  and  the  customary  edition 
of  500  copies  was  received  from  the  Public  Printer  Februaiy  12. 
About  100  copies  were  distributed  to  members  of  the  Academy,  and 
an  equal  number  mailed  to  the  foreign  associates  and  the  principal 
libraries  of  the  United  States. 

The  Seventh  Memoir  of  Volume  VIH  (West  Indian  Madreporarian 
Polyps),  by  J.  E.  Duerden,  has  been  printed,  although  but  a  portion 
of  the  edition  has  been  received,  most  of  which  has  been  distributed 
to  members  of  the  Academ}'  and  to  libraries  on  the  exchange  list. 

Three  biographical  memoirs  have  been  printed  during  the  past  year, 
a  memoir  of  Joseph  Henry,  by  Simon  Newcomb;  a  memoir  of  Joseph 
Eklwards  Holbrook,  by  Theodore  Gill;  a  memoir  of  L.  F.  de  Pourtales, 
by  Alexander  Agassiz.     Several  other  memoirs  are  now  in  the  hands 
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of  the  home  secretary,  and  will  appear  in  the  fifth  volume  of  the 
Biographical  Memoirs  of  the  Academy. 

There  has  been  an  increased  demand  for  the  publications  of  the 
Academy,  especially  for  the  volume  of  Professor  Atwater,  entitled 
'^  An  Experimental'  Inquiry  regarding  the  Nutritive  Value  of  Alco- 
hol." During  the  year  50  complete  sets  of  the  Biographical  Memoirs, 
Volumes  I  to  IV,  inclusive,  have  been  sent  to  prominent  libraries  of 
the  country.  This  distribution  has  led  to  a  demand  for  these  memoirs 
by  other  libraries,  but  only  Volumes  III  and  IV  could  be  supplied. 
Large  additions  have  been  made  to  the  libi'ary  of  the  Academy  from 
time  to  time,  mainly  from  learned  societies,  and  these  publications 
have  been  stored  as  heretofore  in  the  Smithsonian  building,  upon 
shelves  set  apart  for  the  use  of  the  Academy. 

At  the  time  of  the  last  annual  meeting,  in  April,  1902,  there  were 
87  names  on  the  active  membership  list  of  the  Academy.  At  the 
annual  meeting  five  new  members  were  elected,  but  during  the  year 
five  members  have  been  removed  by  death,  leaving  the  membership 
list  at  87,  where  it  stood  last  year.  The  foreign  associates  number  26. 
Very  respectf  ulW, 

Arnold  Hague,  Home  Secreta/ry, 

April  20,  1903. 

REPORT  OF  THE  TREASURER. 

Washington,  D.  C,  April  21, 1903. 
The  President  of  the  National  Academy  of  Sciences. 

Sir:  I  liave  the  honor  to  transmit  herewith  my  financial  report  as 
treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  21,  1903. 


Income. 

General 
fund. 

Bache 
fund. 

Watson 
fund. 

Draper 
fund. 

Smith       Gould 
fund.    1     fund. 

Eihmons 
and  Qill, 
trustees. 

BuUd- 
fiSS. 

Balance  brought  for- 
ward: 
Cash 

«1,157.86 

2,600.00 

273.15 

496.00 

91, 992. 86 
1,000.00 
2,164.48 

$1,740.95 
2,993.71 
1,148.12 

$1,515.99 

$537.66  1    $543.89 

1,496.57     1,000.00 

364.58        935.00 

$420.13 

$500.00 

Invested  income. . . 

1,000.00 

Interest 

368.20 

225.00 

78.61 

Membere'  tax 

Appropriation  return- 
ed  

34.30 

Total 

4,426.01 

5. 191. 64 

6,882.78 

1.884.19 

2,398.71 

2,478.89 

645.13 

1,673.61 

Disbursed 

414.41 

1,611.60 
2,500.00 

1,869.95 

2,331.69 
1.000.00 

1,303.46 

1,585.61 
2.993.71 

711. 52 
1,172,67 

323.01         AM.e& 

43.02 
602.11 

6.66 

Cash 

579.13 
1,496.57 

1,024.26 
1,000.00 

66.96 

Invested  income... 

1,600.00 

Total  accounted 
for 

4,426.01 

6,191.64 

5,882.78 

1.884.19 

2,398.71 

2,478.8C 

645.13 

1,578.61 

Very  respectfully, 


S.  F.  Emmons,  Treasurer. 
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The  treasurer's  report  was  referred  to  an  auditing  committee,  con- 
sisting of  Messrs.  Gill,  Dall,  and  Gilbert,  who,  after  due  examination, 
reported  as  follows: 

The  committee  appointed  to  audit  the  accounts  of  the  treasurer 
hereby  certify  that  they  have  examined  the  statements  of  expendi- 
tures, receipts,  and  balances,  and  find  them  to  correspond  to  the 
vouchers  and  accounts  of  the  treasurer. 

Theo.  Gill. 
Wm.  H.  Dall. 

REPORT  OF  TRUST  FUNDS. 

REPORT  OF  THE    BOARD   OF    DIRECTION   OF  THE    liACHE   FUND   FOR  THE 
ACADEMY   YEAR   1902-3. 

The  board  of  directors  of  the  Bache  fund  present,  as  a  matter  of 
courtesy  to  the  academy,  the  following  statement  of  their  operations 
since  the  last  stated  meeting  of  the  academy  in  April,  1902. 

During  the  academy  year  two  changes  have  occurred  in  the  lx)ard, 
through  the  resignations  of  Prof.  S.  H.  Scudder,  in  April,  1902,  and 
of  Dr.  Wolcott  Gibbs,  in  February,  1903.  The  vacancies  thus  caused 
were  tilled  by  the  remaining  members  of  the  board  by  the  appoint- 
ment of  Dr.  H.  P.  Bowditch  and  Dr.  Ira  Remsen. 

The  following  appropriations  have  been  made  by  the  board  since 
April,  1902: 

1902. 

Dec.  9.  To  Prof.  Lewis  Bosh,  for  assistance  in  pu))lishin^  results  of  his  inves- 
tigation of  standard  stars $300 

1903. 
Mar.  2.  To  Prof.  Simon  Newcomb,  for  statistical  investigation  on  tlie  (ranse  of 

sex  in  human  offspring 60 

Apr.  2.  To   Prof.    R.  H.   Chittenden,   for  study   of  the  minimum    proteid 

requirement  in  healthy  men 1 ,  000 

Respectfully  submitted. 

S.  C.  Chandler. 
H.  P.  Bowditch. 
Ira  Remsen. 
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REPORT  OF  THE   DIRECTORS   OF  THE   BENJAMIN   APTHORF  GOULD  FUND 
FOR  THE   ACADEMY  YEAR  1902-3. 

The  directors  of  the  Benjamin  Apthorp  Gould  fund  respectfully 
submit  the  following  report: 

The  following  appropriations  have  l>een  made  since  the  last  stated 
meeting  of  the  Academy,  April,  1902: 

1902. 

Dec.  30.  To  Prof.  H.  A.  Peck,  for  definitive  computations  of  oometary  orbits. .  $100 
1903. 

Apr.  14.  To  Prof.  W.  VV.  Payne,  for  computer  to  assist  Dr.  H.  G.  Wilson  in 
reduction  of  Eros  photographs  for  the  Holar  paraHax  (second  appro- 
priation)       250 

Apr.  14.  To  Prof.  F.  P.  Leavenworth,  for  assistance  in  reduction  of  Eroa  pho- 
tographs for  the  solar  parallax  ( second  appropriation ) 200 

Apr.  14.  To  Prof.  George  C.  Gomstock,  for  assistance  in  reduction  of  A.  S. 
Flint's  meridian  observations  for  determination  of  stellar  paral- 
laxes       400 

With  regard  to  the  appropriation  of  ^300  (of  1902,  April  1)  men- 
tioned in  our  previous  report  as  grant-ed  to  Professor  Payne,  it  should 
be  stated  that  it  was  afterwards  divided  between  Carleton  College 
Observatory  and  Prof.  F.  P.  Leavenworth,  of  the  University  of 
Minnesota,  equally,  or  $150  to  each. 

In  March,  1903,  the  board  renewed  its  offer  to  American  astrono- 
mers of  $500,  to  be  distributed  in  amounts  subsequently  to  be  allotted 
by  the  board,  for  the  computation  of  definitive  orbits  of  comets. 
Respectfully  submitted. 

Asaph  Hall. 

Lewis  Boss. 

Seth  C.  Chandler. 

REPORT  OF  THE   COMMITTEE   ON   THE   WOLCOTT  GIBBS  FUND. 

The  committee  on  the  Wolcott  (ribbs  fund  for  chemical  research 
has  the  honor  to  report  tliat  the  income  of  the  fund  is  to  be  paid  to 
Dr.  Wolcott  Gibbs,  according  to  the  vote  passed  wlien  the  fund  was 
established. 

Very  respectfully, 

Charles  L.  Jackson,  Chairman. 

REPORT  OF  WORK  ON   THE   WATSON   TRUST. 

Under  the  arrangement  with  Professor  Leuschner,  of  the  University 
of  California,  which  was  reported  at  the  last  annual  session  of  the 
Academy,  the  work  of  making  tables  of  the  asteroids  discovered  by 
James  C.  Watson  has  made  very  satisfactory  progress.  The  general 
perturbations,  the  computation  of  which  is  the  most  difficult  part  of 
the  work,  have  been  computed  for  17  of  the  22  asteroids  in  question; 
but  some  of  these  computations  still  need  revision.     Of  the  remaining 


BEPOBT   OF   THE   NATIONAL    ACADEMY   OF   SCIENCES.  11 

five,  three  required  the  application  of  Bohlin's  method,  tables  for 
applying  which  have  been  computed  under  the  direction  of  Professor 
Leuschner.  Another  planet,  iEthra^  has  never  been  seen  since  the 
first  opposition,  and  work  on  its  tables  can  not  be  commenced  until 
it  is  rediscovered.  Work  on  the  remaining  one,  Thyra,  has  been 
postponed. 

The  following  particulars  as  to  the  principal  and  income  of  the  fund 
have  been  supplied  by  the  treasurer  of  the  Academy: 

In  vested  capital $22, 000. 00 

Invested  income 2, 993.  71 

Uninvested  income  on  hand 1, 537. 61 

The  annual  income  varies  according  to  the  rate  of  interest  received, 
and  will  probably  be  in  the  future  between  $900  and  $1,000. 
Respectfully  submitted. 

S.  Newcomb. 

REPORT  OF  THE   HENRY   DRAPER   COMMITTKE,  1902-3. 

During  the  past  year  the  Henry  Draper  committee  has  recommended 
to  the  Academy  that  the  Henry  Draper  medal  be  awarded  to  Prof. 
George  E.  Hale,  director  of  the  Yerkes  Observatory,  for  his  investi- 
gations in  astronomical  physics.  An  appropriation  of  $851  has  also 
been  made  to  Prof.  W.  W.  Campbell,  director  of  the  Lick  Observa- 
tory, for  a  micrometer  microscope  for  measuring  photographs. 

In  the  last  report  of  the  treasurer  the  accumulated  interest  of  the 
Henry  Draper  fund  amounted  to  $1,515.99,  which  is  equal  to  the 
annual  income  for  four  years.  No  applications  for  aid  to  research  are 
now  before  the  committee.  In  view  of  the  numerous  urgent  needs  of 
astronomers  for  aid  in  their  work,  it  is  unfortunate  that  some  better 
system  does  not  exist  by  which  the  accumulations  of  the  Henry  Draper 
and  other  similar  research  funds  can  be  expended  to  the  best  advan- 
tage. Some  system  of  cooperation  is  recommended  by  which  the 
income  of  the  various  funds  for  research  ma}^  be  employed  as  desired 
by  those  who  established  them. 

Respectfully  submitted. 

Edward  C.  Pickering,  Chairmcm. 

A.  A.  MiCHELSON. 

Simon  Newcomb. 
John  Trowbridge. 
Arthur  W.  Wright. 

election  of  officers.  ^ 

Mr.  Ira  Remsen  was  elected  vice-president  of  the  Academy  in  place 
of  Mr.  Asaph  Hall,  resigned. 

Mr.  Simon  Newcomb  was  elected  foreign  secretary. 

Messrs.  Billings,  Bowditch,  Brush,  Walcott,  Welch,  and  Hale  were 
elected  members  of  the  council. 
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ELECTION  OP  MEMBERS. 

Messrs.  Thomas  C.  Chamberlin,  William  James,  Edward  L.  Mark, 
Arthur  G.  Webster,  and  Horace  L.  Wells  were  elected  members  of 
the  Academy.    . 

ELECTION  OP  POREIGN  ASSOCIATES. 

The  following-named  gentlemen  were  elected  foreign  associates  of 
the  Academy:  Messrs.  Emile  Ricard  and  E.  J.  Marey,  of  Paris; 
Robert  Koch  and  H.  C.  Vogel,  of  Berlin;  Wilhelm  Pfeffer  and  Fer- 
dinand Zirkel,  of  Leipzig;  Joseph  John  Thomson,  of  Cambridge; 
E.  Ra}^  Lankester,  of  London;  Oskar  Backlund,  of  Pulkowa;  Dmitri 
L  Mendeleeff,  of  St.  Petersburg,  and  W.  C.  BrOgger,  of  Christiania. 

APPOINTMENTS. 

Mr.  W.  L.  Elkin  was  appointed  by  the  Academy  a  trustee  of  the 
Watson  fund  in  place  of  Mr.  Asaph  Hall,  resigned. 

The  president  appointed  Mr.  G.  J.  Brush  a  member  of  the  com- 
mittee on  the  election  of  foreign  associates  in  place  of  Mr.  S.  New- 
comb,  whose  election  as  foreign  secretary  made  him  ex  officio  chair- 
man of  that  committee. 

DEATHS. 

Four  members  of  the  Academy  died  since  the  last  autumn  meeting. 
Henry  Mitchell  died  on  the  1st  of  December,  1902;  Henry  B.  Hill, 
April  6,  1903;  J.  Willard  Gibbs,  April  28;  and  J.  Peter  Lesley,  June 
3,  1903. 

Of  the  foreign  associates,  Sir  George  G.  Stokes  died  in  Cam})ridge 
February  1,  and  Karl  Gegenbaur  in  Heidelberg,  June  14,  1903. 

LIST  OP  PAPERS  PRESENTED  AT  THE  APRIL  SESSION. 

An  Estimate  of  the  Weight  of  the  Skeleton  in  the  Sauropoda,  or  in 
the  Sauropodous  Dinosaurs.     Henry  F.  Osborn. 

New  Characters  of  the  Skulls  of  Carnivorous  and  Herbivorous  Dino- 
saurs.    Henry  F.  Osborn. 

Models  illustrating  the  Evolution  of  the  Amblypoda,  also  of  the 
Dinosaur  Dtplodocm^  together  with  a  Theory  as  to  the  Habits  of  the 
Sauropoda.     Henry  F.  Oslwrn. 

Radioactivity  of  Thorium  Minerals.     George  F.  Barker. 

The  Law  of  Catalysis  in  Concentrated  Solutions.     J.  M.  Crafts. 

The  Standardization  of  Thermometric  Measurements.     J.  M.  Crafts. 

The  Rumford  Spectroheliograph  of  the  Yerkes  Observatory. 
George  E.  Hale. 

The  Determination  of  Standard  Right-ascensions  free  from  the  Per- 
sonal liquation  for  Star-magnitude.  Lewis  Boss.  (With  stereopticon 
illustrations.) 
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On  the  Semi-diurnal  Tide  of  the  Northern  Part  of  the  Indian  Ocean. 
R.  A.  Hams.     (Introduced  by  Cleveland  Abbe.) 

The  Melting  Point  of  a  Simple  Glass.  Arthur  L.  Day.  (Introduced 
by  G.  F.  Becker.) 

Biographical  Memoir  of  J.  E.  Holbrook.     Theodore  Gill. 

Biographical  Memoir  of  Matthew  Carey  Lea.     George  F.  Barker. 

Biographical  Memoir  of  Clarence  King.     S.  F.  Emmons. 

Biographical  Memoir  of  A.  A.  Gould.  Jeffries  Wyman.  Read  by 
W.  H.  Dall. 

Biographical  Memoir  of  James  E.  Keeler.     Charles  S.  Hastings. 

The  Diffusion  of  Vapor  into  Nucleated  Air.     Carl  Barus. 

Biographical  Memoir  of  Theodore  Lyman.     H.  P.  Bowditch. 

The  Nomenclature  of  the  Topography  of  the  Bottom  of  the  Oceans. 
Alexander  Agassiz. 

On  the  Discovery  of  an  Antidote  for  Rattlesnake  Poison.  S.  Weir 
Mitchell. 

On  the  Tetrahedral  Principle  in  Kite  Structure.     A.  G.  Bell. 

GOVERNMENT  BUSINESS. 

The  president  read  the  following  letter  from  the  Secretary  of  State: 

Department  op  State, 

Washington^  April  J4j  190S, 
Alexander  Aoassiz,  Esq., 

Prendent  National  Academy  of  ScienceSj  Cambridge^  Mass. 
Sir:  In  accordance  with  the  provisions  of  section  3  of  the  act  incorporating  the 
National  Academy  of  Sciences,  I  desire  to  invite  the  attention  of  the  National  Academy 
of  Sciences  to  the  condition  of  the  Declaration  of  Independence,  and  to  suggest  that 
a  committee  be  appointed  to  examine  it  in  the  library  of  this  Department,  and  that 
such  recommendations  as  may  seem  practicable  be  made  to  me  touching  its  preserva- 
tion. It  is  now  kept  oat  of  the  light,  sealed  between  two  sheets  of  glass,  presumably 
proof  against  air,  and  locked  in  a  steel  safe.  I  am  unable  to  say,  however,  that,  in 
spite  of  these  precautions,  observed  for  the  past  ten  years,  the  text  is  not  continuing 
to  fade  and  the  parchment  to  wrinkle  and  perhaps  to  break. 

I  am,  sir,  your  obedient  servant,  John  Hay. 

The  president  appointed  a  committee  to  consider  the  matter,  con- 
sisting of  Messrs.  C.  F.  Chandler,  Billings,  and  Remsen,  whose  con- 
clusions will  be  found  embodied  in  the  following  letter  to  the  Secretary 
of  State: 

New  York,  April  24,  190S. 
Hon.  John  Hat,  Secreiary  of  State. 

DsAB  Sir:  In  response  to  a  commonication  received  from  you,  a  committee  was 
appointed  by  President  Agassiz,  of  the  National  Academy  of  Sciences,  to  confer  with 
yoa  with  r^ard  to  the  present  condition  of  the  Declaration  of  Independence,  and  to 
make  such  recommendations  as  should  seem  desirable  to  insure  the  preservation  of 
this  preciouB  instrument  The  committee  was  also  requested  to  send  their  report  to 
yon  directly,  in  order  to  avoid  the  delay  which  might  result  from  reporting  in  the 
dfloal  manner  to  the  officers  of  the  Academy.  The  members  of  the  committee  are 
John  S.  BillingB,  Ira  Bemsen,  and  Charles  F.  Chandler. 
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After  conferring  with  you,  the  committee  was  given  an  opportmiity  to  make  a 
careful  examination  of  the  instrument,  with  the  assistance  of  Mr.  A.  H.  Allen,  Chief 
of  the  Bureau  of  Rolls  and  Library,  and  with  the  assistance  of  Dr.  Wilbur  M.  Grey, 
of  the  Army  Medical  Museum. 

The  instrument  has  suffered  very  seriously  from  the  very  harsh  treatment  to  which 
it  was  exposed  in  the  earlier  years  of  the  Republic.  Folding  and  rolling  have 
creased  and  broken  the  parchment.  The  wet  press-copying  operation,  to  which  it 
was  exposed  about  1820,  for  the  purpose  of  producing  a  facsimile  copy,  removed  a 
large  portion  of  the  ink.  Subsequent  exposure  to  the  action  of  light  for  more  than 
thirty  year?,  while  the  instrument  was  placed  on  exhibition,  has  resulted  in  the 
fading  of  the  ink,  particularly  in  the  signatures.  The  present  method  of  caring  for 
the  instrument  seems  to  be  the  best  that  can  be  suggested. 

The  committee  is  pleased  to  find  that  no  evidence  of  mold  or  other  disintegrating 
agents  can  be  discovered  upon  the  parchment  by  careful  microscopic  examination, 
nor  any  evidence  that  disintegration  is  now  in  progress. 

The  investigation  has  been  facilitated  by  the  photograph  that  was  taken  in  1883, 
two  years  after  the  previous  examination  by  a  committee  of  the  Academy,  and  we 
would  suggest  the  desirability  of  taking  another  photograph  of  about  the  same  size, 
at  the  present  time,  and  from  time  to  time  in  the  future,  as  an  aid  to  future  investi- 
gations. 

The  committee  does  not  consider  it  wise  to  apply  any  chemicals  with  a  view  to 
restoring  the  original  color  of  the  ink,  because  such  application  could  be  but  par- 
tially successful,  as  a  considerable  percentage  of  the  original  ink  was  removed  in 
making  the  copy  about  1820,  and  also  because  such  application  might  result  in  serious 
discoloration  of  the  parchment;  nor  does  the  committee  consider  it  necessary  or 
advisable  to  apply  any  solution,  such  as  collodion,  paraffin,  etc.,  with  a  view  to 
strengthening  the  parchment  or  making  it  moisture  proof. 

The  committee  is  of  the  opinion  that  the  present  method  of  protecting  the  instru- 
ment should  be  continued;  that  it  should  be  kept  in  the  dark,  and  as  dry  as  possible, 
and  never  placed  on  exhibition. 

Very  respectfully,  yours,  Charles  F.  Chandler, 

Chairman  of  the  CommiUee. 

Secretary  Hay  replied  to  this  letter  as  follows: 

Department  op  State, 

WashingUmj  April  ;?7,  1903, 
Prof.  C.  F.  Chandler, 

Chairman  CommitUe  of  the  National  Academy  of  Sciences 

to  examine  the  present  condition  of  the  Dedaraiion  of  Independence. 
Sir:  1  have  received  your  letter  of  April  24  instant,  conveying  the  report  of  the 
committee  appomted  by  President  Agassiz  of  the  National  Academy  of  Sciences  to 
confer  with  me  respecting  the  present  condition  of  the  Declaration  of  Independence, 
and  I  beg  you  to  accept  for  yourself  and  your  colleagues  of  the  committee — Presi- 
dent Remsen,  of  the  Johns  Hopkins  University,  and  Dr.  Billings,  of  the  New  York 
Public  Library — my  thanks  for  the  promptness  and  thoroughness  of  the  examina- 
tion made  by  the  committee,  among  the  results  of  which  is  the  gratifying  assurance 
that  no  evidence  of  mold  or  other  disintegrating  agents  were  discovered  upon  the 
parchment  under  the  microscope.  I  am  gratified  also  to  learn  that  the  present 
method  of  caring  for  the  instrument  meets  the  concurrence  of  the  committee. 

The  suggestions  and  recommendations  made  by  yourself  and  your  colleagues  will  be 
attentively  observed  by  the  Department,  and  I  have  already  caused  your  advice  to 
be  followed  by  securing  a  photograph  for  comparison  with  that  of  1883,  and  with 
others  to  be  taken  hereafter,  from  time  to  time,  as  aids  to  future  investigations. 
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The  condumons  of  the  committee,  that  the  application  of  any  chemicals  with  the 
view  of  restoring  the  original  color  of  the  ink  would  be  unwise,  and  that  the  appli- 
cation of  any  solution,  such  as  coUoilion,  paraffin,  etc.,  is  neither  necessary  nor 
advisable  for  the  purpose  of  strengthening  the  parchment  or  making  it  moisture 
proof,  are  welcome  as  avoiding  experimental  treatment  of  a  document  so  precious 
and  historic. 

Again  thanking  the  committee  for  their  attention  and  care, 
I  am,  sir,  your  obedient  servant, 

John  Hay. 

The  president  announcea  the  appointment  of  Mr.  Simon  Newcomb 
to  attend  a  meeting  of  the  council  of  the  International  Association  of 
Academies  in  the  rooms  of  the  Royal  Society  of  London,  on  Thursday, 
June  4. 

He  also  announced  that  Messrs.  Emmons,  Van  Hise,  and  Becker 
had  been  appointed  delegates  to  repr<5sent  the  Academy  at  the  Inter- 
national Geological  Congress  to  be  held  at  Vienna,  beginning  August  27. 

AUTUMN  MEETING  OF  THE  ACADEMY. 

SCIENTIFIC   SESSION. 

[Held  in  Chicago  November  17  and  18,  1908.] 

A  scientific  session  for  the  reading  of  papers  having  been  called  by 
the  council,  the  Academy  met  in  the  Haskell  Oriental  Museum  of  the 
University  of  Chicago,  Chicago,  November  17  and  18,  1903. 

President  Agassiz  presided  at  the  sessions,  and  the  following  mem- 
bers were  in  attendance:  Messrs.  Bowditch,  Brewer,  Cattell,  Cham- 
berlin,  Comstock  (G.  C),  Dutton,  Hague,  Hale,  Michelson,  Moore, 
Van  Hise,  Webster,  and  Whitman. 

The  following  papers  were  presented: 

Preliminary  Report  on  the  Agassiz  Data  relative  to  Underground 
Temperatures  at  the  Calumet  and  Hecla  Mine.     T.  C.  Chaml>erlin. 

The  Velocities  of  Earthquake  Vibrations  and  their  Significance. 
C.  E.  Dutton. 

The  Relation  between  Solution  Tension  and  Physiological  Action  of 
the  Elements.     A.  P.  Mathews.     (Introduced  by  C.  O.  Whitman.) 

On  the  Distribution  and  Classification  of  the  Plesiosaurs.  S.  W. 
Williston.     (Introduced  by  T.  C.  Chamberlin.) 

The  Evolution  of  the  Wing-Bars  in  Pigeons.     C.  O.  Whitman. 

Evolution  without  Mutation.  Chas.  B.  Davenport.  (Introduced 
by  C.  O.  Whitman.) 

The  Measurement  of  Scientific  Merit.     J.  McK.  Cattell. 

Stereoisomeric  Nitrogen  Compounds.  J.  Stieglitz.  (Introduced  by 
A.  A.  Michelson.) 

On  the  Recent  Investigations  of  the  Rare  Earths  in  the  Laboratoiy 
of  the  University  of  North  Carolina.  Charles  Baskerville.  (Intro- 
duced by  Iia  Remsen.) 
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Some  Peculiarities  of  Comets'  Tails,  and  Their  Probable  Explana- 
tion.    E.  E.  Barnard.     (Introduced  by  George  E.  Hale.) 

Stars  of  the  Orion  Class.  Edwin  B.  Frost.  (Introduced  by  George 
E.  Hale.) 

On  the  Nature  of  the  Solar  Flocculi.     George  E.  Hale. 

The  Relation  of  Stellar  Magnitude  to  Stellar  Distances.  Geo.  C. 
Comstock. 

Spectra  of  Imperfect  Gratings.     A.  A.  Michelson. 

The  Relations  of  Weight  and  Energy.  Stephen  Moulton  Babcock. 
(Introduced  by  Charles  R.  Van  Hise.) 

The  Propagation  of  Ground  Water  Waves.  C.  S.  Slichter.  (Intro- 
duced by  Geo.  C.  Comstock.) 

Biographical  Memoir  of  Sereno  Wateon.     William  H.  Brewer. 

The  International  Geological  Congress  and  a  Geophysical  Labor- 
atory.    Charles  R.  Van  Hise. 

BUSINESS   MEETING. 
[Chicago,  November  17,  1903.] 

A  business  meeting  of  the  Academy,  called  by  the  council  to  con- 
sider the  president's  report  to  Congress  and  such  other  business  as 
might  be  presented,  was  held  November  17,  with  the  president,  Mr. 
Alexander  Agassiz,  in  the  chair. 

The  Academy  adopted  a  motion  that  the  president  should  make  his 
annual  report  to  Congress  in  the  usual  form. 

The  home  secretary  presented  a  report  from  Mr.  Simon  Newcomb, 
chairman  of  the  Watson  trustees,  which  was  referred  to  the  treasurer, 
Mr.  S.  F.  Emmons,  with  the  request  that  he  report  on  the  same  at  the 
next  annual  meeting  of  the  Academy  in  April,  1904. 

INTERNATIONAL  ASSOCIATION   OF   ACADEMIES. 

The  president  made  the  following  statement:  At  the  council  meet- 
ing of  the  International  Association  of  Academies  in  June  last,  our 
Academy  was  represented  by  Mr.  Newcomb.  Among  the  measures 
approved  was  a  resolution  proposed  by  the  Accademia  dei  Lincei  and 
supported  by  the  National  Academy  of  Sciences  that  the  physiological 
laboratory  on  Monte  Rosa  be  considered  an  international  institution 
and  worthy  of  recognition  by  the  association  on  the  ground  of  the 
importance  of  its  work  to  science. 
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APPENDIX  A. 


COKSTITXTTION    AND    BTJLES  OF    THE    NATIONAL    AOADEICY   OF 

SCIENCES. 

As  amended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875;  April 
21,  1881;  April  19,  1882;  April  18,  1883;  April  19,  1888;  April  18,  1895;  April  20, 
1899. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  the  amendment  to  said  act, 
approved  July  14,  1870,  the  National  Academy  of  Sciences  adopts  the 
following  amended  constitution  and  rules: 

Aoticle  I.— of  members. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.     Members  must  be  citizens  of  the  United  States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions 
of  the  Academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communicating 
papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall  not 
be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Abticle  II.— of  the  officers. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  session  after  the  expiration  of  the  current 
terms,  provided  that  existing  officers  retain  their  places  until  their  suc- 
cessors are  elected.  In  case  of  a  vacancy,  the  election  for  six  years 
shall  be  held  in  the  same  manner  at  the  session  when  such  vacancy 
occurs,  or  at  the  next  stated  session  thereafter,  as  the  Academy  may 
direct.    A  vaoancj  in  the  office  of  treasurer  or  home  secretary  may. 
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however,  be  filled  by  appointment  of  the  president  of  the  Academy 
until  the  next  stated  session  of  the  Academy. 

Sec.  2.  The  officers  of  the  Academy,  together  with  six  members  to 
be  elected  by  the  Academy  at  the  first  stated  session  in  each  year, 
shall  constitute  a  council  for  the  transaction  of  such  business  as  may 
be  assigned  to  them  by  the  constitution  or  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or  in  case  of  his  absence  or 
inability  to  act  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for;  shall  refer  investigations  required 
by  the  Government  of  the  United  States  to  members  especially  conver- 
sant with  the  subjects  and  report  thereon  to  the  Academy  at  its  sessions 
next  ensuing;  and,  with  the  council,  shall  direct  the  general  business 
of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for  mem- 
bership, and  of  all  proposed  amendments  to  the  constitution. 

The  minuter  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  present  a  general  report  at  the  April  session.  He  shall  be 
the  custodian  of  the  corporate  seal  of  the  Academy. 

Article  III.— OF  THE  MEETINOa 

Sec.  1.  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and*  places 
to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes,  and  the  members  present  at  any 
meeting  shall  constitute  a  quorum  for  the  transaction  of  business. 
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Sec.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public;  those 
for  the  transaction  of  business,  closed. 

Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
idtated  or  special  sessions  of  the  Academy.  Special  sessions  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in  the 
business  of  the  Academy. 

Aoticlk  IV.— of  elections  AND  KP>»IGNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be 
held  separately  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected, 
on  any  day  after  the  first  of  the  first  stated  session  in  each  year,  by 
each  voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have 
received  more  votes  than  any  others  shall  be  declared  elected.  If  two 
or  more  names  have  received  the  lowest  number  of  votes  that  would 
elect,  additional  balloting  shall  be  had  for  as  many  members  as  remain 
each  time  to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close  of 
the  session  at  which  they  are  elected  and  (jontinue  until  the  close  of  the 
first  stated  session  in  the  next  year. 

Sec.  4.  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  se^ion,  to  be  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sec.  5.  The  Academy  shall  be  divided  into  six  standing  committees. 
In  this  classification  a  member  who  is  eminent  in  more  than  one  sub- 
ject may  be  assigned  to  a  corresponding  number  of  committees.  The 
classification  shall  be  the  following: 

1.  Mathematics  and  Astronomy. 

2.  Physics  and  Engineering. 

3.  Chemistry. 

4.  Geology  and  Paleontology. 
6.  Biology. 

6.  Anthropology. 

In  nominating  for  membership  in  the  Academy,  a  statement  must 
be  made  as  to  the  subject  or  subjects  in  which  the  person  nominated  is 
eminent  Every  nomination  must  be  submitted,  through  the  secretary, 
to  all  the  jnembers  of  the  conunittee  or  coumiittees  representing  the 
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subject  or  subjects  in  which  the  person  nominated  is  stated  to  be  emi- 
nent; and  in  order  that  his  name  may  be  brought  before  the  Academy 
for  election  he  must  receive  the  votes  of  a  majority  of  the  members  of 
the  committee  or  committees  to  which  his  name  has  been  referred. 

Elections  for  membership  shall  be  held  in  the  following  manner: 
Each  member  may  inscribe  on  a  ballot  not  more  than  five  names  of 
nominees  selected  from  the  list.  Absent  members  may  send  such  bal- 
lots to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot  the  members  present 
may  proceed  to  elect  new  members  in  the  following  manner:  At  each 
ballot  each  member  present  may  vote  for  not  exceeding  three  persons, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  receive  two- thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  must  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  sevei-al  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two-thirds  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members 
shall  be  elected  at  that  session. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  majority 
vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  person- 
ally or  in  writing,  before  the  close  of  the  next  stated  session  after  the 
date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has  for- 
mally notified  him  of  his  election,  his  name  shall  not  be  entered  on 
the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members,  to  be  appointed  for  that  purpose  by  the  president  and  elected 
at  any  stated  session  by  a  two-thirds  vote  of  the  members  present.  The 
election  shall  be  had  by  each  member  indicating  on  a  ballot  those 
names  for  which  he  votes,  and  those  nominees  whose  names  appear  on 
two-thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy* 
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Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  succes- 
sive years,  the  treasurer  shall  report  the  fact  to  the  council,  which  may 
report  the  case  to  the  Academy  with  the  recommendation  that  the  per- 
son thus  in  arrears  be  declared  to  have  forfeited  his  membership.  If 
this  recommendation  be  approved  by  two-thirds  of  the  members  pres- 
ent, the*  said  person  shall  no  longer  be  a  member  of  the  Academy  and 
his  name  shall  be  dropped  from  the  roll. 

AsncLB  v.— OF  SCIENTIFIC  COMMUNICATIONS,  PUBLICATIONS,  AND 

REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  any  member  may  be 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec.  2.  Any  membei  of  the  Academy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  be  considered  responsible  for  the 
facts  or  opinions  expressed  by  the  author,  but  shall  be  held  responsible 
for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Acadeni}^  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Govern- 
ment as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Sec.  5.  The  advice  of  the  Academy  shall  bo  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  the  council,  and  afterwards  to  the  Academy,  atone  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  Academy,  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their  estab- 
lishment and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of  sci- 
ence may  also  be  accepted  and  administered  by  the  Academy. 

AsncuB  VI.— OF  THE  PROPERTY  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  cor- 
porate name  of  the  Academy,  in  stocks  of  the  United  States^  or^  with. 
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the  approval  of  the  council,  in  State  bonds  or  first-mortgage  bonds  on 
real  estate.  The  treasurer  shall  have  authority,  with  the  approval  of 
the  council,  to  sell  and  transfer  any  United  States  bonds  held  by  him 
in  the  corporate  name  of  the  Academy. 

Sec.  2.  No  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  reconmiendation  of  the  council. 

Article  VII.— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be.  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  for  such 
a  change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  report  thereon  to 
the  Academy.  Its  report  shall  be  considered  by  the  Academy  in  com- 
mittee of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receive  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 
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BXTIiES. 


I.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nominations. 

n.  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elected,  by  a  plu- 
rality of  members  present,  to  assist  the  home  secretary  in  keeping  the 
records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  of  three  members,  to  be  appointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  presented,  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bonds,  securities,  and  other  property  owned  or  held  in  trust  by 
the  Academy  shall  be  inspected  and  verified  by  a  committee  to  be 
annually  appointed  by  the  president.  The  report  of  this  committee 
shall  be  presented  to  the  Academy  at  its  first  stated  session  in  each 
year  and  referred  with  the  accounts  to  the  auditing  committee. 

IV.  A  committee  of  arrangements,  consisting  of  five  members,  shall 
be  appointed  by  the  president  for  each  stated  session  of  the  Academy. 
This  conmiittee  shall  meet  not  less  than  two  weeks  previous  to  each 
session.  It  shall  be  in  session  during  the  meetings  to  make  armnge- 
ments  for  the  reception  of  the  members,  to  arrange  the  business  of 
each  day,  and,  in  general,  to  attend  to  all  business  and  scientific^ 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  presented 
and,  when  it  appears  advisable,  to  recommend  a  limit  of  time  to  be 
occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
president* 

2.  Roll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

6.  Reports  of  president,  secretaries,  treasurer,  and  committees. 
6.  Business  from  council. 
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7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  Ac^idemy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  The  death  of  members  shall  be  announced  by  the  president  on 
the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  fii*st,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report 
the  date  of  their  reception  at  the  next  session;  but  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  Academy,  from  the 
date  of  their  presentation  to  the  Academy,  and  the  order  of  their  pre- 
sentation shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be 
convenient,  those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  before  the  Academy 
and  intended  for  publication  shall  be  referred  at  the  meeting  at  which 
they  are  read  to  a  committee  of  members  competent  to  judge  whether 
the  paper  is  worthy  of  publication.  Such  conmiittee  shall  report  to 
the  Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  The  annual  report  of  the  Academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  a.s  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessary. 

Xni.  The  proper  secretary  shall  acknowledge  all  donations  made 
to  the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XrV.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  bd  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XV.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVI.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  Departments  of  the  Govern- 
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ment,  and  in  each  case  to  look  to  the  Department  requesting  the 
investigation  for  reimbursement  to  the  Aimdemy. 

XVII.  Nominations  for  membership  should  state  the  full  name, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XVni.  At  least  sixty  days  before  the  election  the  members  signing 
the  nomination  should  furnish  the  home  secretary  with  a  sufficient 
number  of  printed  copies  of  a  list  of  the  more  important  original 
works  of  the  nominee  to  enable  the  secretary  to  furnish  a  copy  to  each 
member  of  the  Academy. 

XIX.  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary;  such  envelopes  will  be  opened  only  by  the  tellers. 

XX.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXI.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12, 1864,  the  president  is  ex  officio 
a  member  of  all  government  conunittees  of  the  Academy. 
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0SGA1?IZ^TI0N  OF  THE  ACADEMY,  1008-4. 

Expiration  of  term. 

AoABSiz,  Alexand]  iu    Resident April,  1907. 

Remsen,  Ira,  T^-> Vc   ^lerd April,  1909. 

Newcomb,  Simon,  i        fnSt  -^etary April,  1909. 

I'  \GUB,  Abncld,  /     ae  SecreUry April,  1907. 

Em-vons,  8.  F.,  T    ,    .er April,  1908. 

.1).      .  ^  L  I^tEMBERS  OF  COUNCIL,  1903-4. 

BiLLiKGb,      8.  Hale,  George  E. 

BowDrrcB    H.  P.  Walcott,  C.  D. 

Brush,  G.  J.  .v  -.-ti,  W.  H. 

COMMITTEES  OF  THE  ACADEMY. 
Oti  nominaiimis  of  new  members. 

1.  Mathematics  and  Astronomy.  2.  Physics  and  Engineering — Continued. 

Abbe,  C.  Bell,  A.  G. 

Boss,  L.  COMSTOCK,  C.  B. 

Campbell,  W.  W.  Hastings,  C.  S. 

Chandler,  S.  C.  Lang  ley,  S.  P. 

CoMSTocK,  G.  C.  Mendenhall,  T.  C. 

Davidson,  G.  Michelson,  A.  A. 

Elkin,  W.  L.  Morley,  E.  W. 

Hall,  A.  Nichols,  E.  L. 

Hale,  G.  E.  Pickering,  E.  C. 

Hill,  G.  W.  Sellers,  W. 

HoLDKN,  E.  8.  TROWBRIDCiE,  J. 

Langlby,  S.  P.  Webster,  A.  G. 

Moors,  E.  H.  Woodward,  R.  S. 

Nbwcomb,  S.  Wright,  A.  W. 
Peibcb,  C.  8.                                            3.  Chemistry. 

Pickering,  E.  C.  Barker,  Cj.  F. 

Woodwabd,  R.  8.  Brush,  G.  J. 

Young,  C.  A.  Chandler,  C.  F. 

2.  Physics  and  Engineering.  Chittenden,  R.  H. 

Abbb,  C.  Crafts,  J.  M. 

Abbott,  H.  L.  Dana,  E.  S. 

Basucr,  G.  F.  Gibb^,  W. 

Babus,  C,  Gooch,  F.  a. 
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COMMITTEES  OF  THE  ACADEMY— Continued. 
On  iiominati(ms  of  new  members — Continued. 


3.  Chemistry — Continued. 

HiLGARD,  E.  W. 

Jackson,  C.  L. 
Johnson,  S.  W. 
Michael,  A. 
morley,  e.  w. 
Penfield,  S.  L. 
Remsen,  I. 
Richards,  T.  W. 
Smith,  K.  F. 
Wells,  H.  L. 

4.  Geology  and  Paleontology. 

Agassiz,  a. 
Becker,  G.  F. 
Bebcher,  C.  E. 
Chamberlin,  T.  C. 
Dall,  W.  H. 
Dltton,  C.  E. 
Emmons,  S.  F. 
Gilbert,  G.  K. 
Hague,  vVrnold. 
OSBORN,  H.  F. 
Packard,  A.  S. 
Penfield,  S.  L. 
Pumpelly,  R. 
Van  Hise,  C.  R. 
Waux)tt,  C.  D. 
White,  C.  A. 

5.  Biology. 

Agassiz,  A. 
Allen,  J.  A. 
BowDiTc:n,  H.  P. 
Brewer,  W.  H. 
Brooks,  W.  K. 
Chittenden,  R.  H. 


5.  Biology^-Continued. 

Dall,  W.  H. 
Farlow,  W.  G. 
Gill,  T.  N. 

GrOODALE,  G.  L. 

Mark,  E.  L. 
Merriam,  C.  H. 
MiNOT,  C.  S. 
Morse,  E.  S. 
osborn,  h.  f. 
Packard,  A.  S. 
Prudden,  T.  M. 
Putnam,  F.  W. 
Sargent,  C.  S. 
Scudder,  S.  H. 
Smith,  S.  I. 
Trelease,  W. 
Verrill,  a.  E. 
Walcott,  C.  D. 
Welch,  W.  H. 
White,  C.  A. 
Whitman,  C.  O. 
Wilson,  E.  B. 
Wood,  H.  C. 

6.  Anthropology. 

Billings,  J.  S. 
Boas,  F. 

Cattell,  J.  McK. 
James,  Wm. 
MiNOT,  C.  S. 
Mitchell,  S.  W. 
Morse,  E.  S. 
Peirce,  C.  S. 
PlTNAM,  F.  W, 
Welch,  W.  H, 


On  Weights^  MecutureSf  and  Coinage. 

Mendenhall,  T.  C,  Chairman.  Peibce,  0.  S. 

Michelson,  a.  a.  Sellers,  Wm. 

Newcomb,  S.  Cobistock,  C.  B. 

Young,  C.  A. 

On  the  Election  of  Foreign  AsaoeicUes. 
Remsen,  Jra,  Chairman,  Mitchell,  S.  W. 


Brush,  G.  J. 
The  President. 


On  PublicaHon, 
C.  D.  Walcott. 


Newcomb,  S. 

The  Home  Secretary. 


REPOBT   OF   THE   NATIONAL    ACADEMY    OF   SOIENOSS. 


31 


TRUST  FUNDS. 

Board  of  Direction  of  the  Bache  Fund. 

[1879,  residual  estate,  $47,500.] 


Chandler,  S.  C,  Chairman. 

Remsbn,  Ira. 

Board  of  Trustees  of  the  WcUson  Fund. 

[1893.  residual  estate,  $18,666.88.  J 

Newcomb,  8.,   Chairman. 

Bo88,  L. 

The  Henry  Draper  Fund. 

[1885.  $6,000.] 

PiCKERiKQ,  E.  C,  Chairman. 
Newoomb,  8. 

MiCHELSON,  A.   A. 

The  J.  Lawrence  Smith  Fund. 

[1885,  $8,000.] 


BOWDITCH,    H.    P. 


Elkin,  W.  L. 


Trowbridge,  J. 
Wright,  A.  W. 


Brush,  G.  J.,  Chairman. 
MOBLBY,  E.  W. 

Remben,  Ira. 

The  Benjamin  Apthorp  Gould  Fund. 

[1897,  $20,000.] 

Hall,  Ajsaph,  Chairman. 

Bo88,  Lewis. 

The  Barnard  Medal. 


Johnson,  S.  W. 
Pumpelly,  R. 


Chandler,  S.  C. 


Billings,  J.  S.,  Chairman. 
bowditch,  h.  p. 
Chandler,  S.  C. 

The  Wolcott  Oibbs  Fund. 

[1893.  $2,673.17.] 

Jackson,  C.  L.,  Chairman. 


Jackson,  C.  L. 
Newcomb,  S. 
Sellers,  Wm. 


Remsen,  Ira. 


Drown,  T.  M. 

Tfie  Joseph  Henry  Fund. 

The  sum  of  $40,000  was  contributed  by  Fairman  Rogers,  Joseph  Patterson,-  Geoi^ 
W.  Childs,  and  others,  as  an  expression  of  their  respect  and  esteem  for  Prof.  Joseph 
Henry.  This  amount  was  deposited  with  the  Pennsylvania  Company  for  the  Insur- 
ance of  Lives  and  Granting  Annuities  in  Trust,  with  authorization  to  collect  the 
income  thereon  and  to  pay  over  the  same  to  Prof.  Joseph  Henry  during  his  natural 
life,  and  after  his  death  to  his  wife  and  daughters,  and  after  the  death  of  the  last 
Borvivor  to  ''deliver  the  said  fimd  and  the  securities  in  which  it  shall  then  be 
invested  to  the  National  Academy  of  Sciences,  to  be  thenceforward  forever  held  in 
trust  under  the  name  and  title  of  the  '  Joseph  Henry  Fund.' '' 
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MKMBKTtS  OF  THE  NATIONAL  ACADEMY  OF  SdEZTCSS, 

JANUABT  2,  1904. 

Date  of 

electkoL 

Abbe,  Cleveland 2017  Ist.  NW.,  WashingUm^  D.  C.  1879 

Abbot,  Henry  L.,  U.S.  A 2S  Berkeley  st.,  Cambridge,  Man,  1872 

AoABSiz,  Alexander Cambridge,  Mfiss,  1866 

Allen,  J.  Asaph American  Museum,  New  York  CHty.   1876 

Barker,  George  F 3909  Locust  si.,  Philadelphia,  Pa.   1876 

Barus,  Carl BrouTi  University,  Providence,  IL  I.  1892 

Becker,  George  F IJ.  S.  Geological  Survey,  Washington,  D.  C.  1901 

Bebcher,  Charles  E Yale  University  Museum,  New  Haven,  Conn.   1899 

Bell,  A.  Graham 13S1  ConneHicui  ave, ,  Washington,  D.  C   1 883 

Billings,  John  S.,  U.  S.  A 32  E.  ThiHy-firsl  st.,  New  York  City.   1883 

Boas,  Franz 123  W.  Eighty-second  St.,  Neic  Ywk  City.   1900 

Bosh,  Lewis Dudley  Observatory,  Albany,  X.   K   1889 

BowDiTCH,  Henry  P Harvard  Medical  School,  Boston,  Mass.    18S7 

Brewer,  William  H 4^8  Orange  sL,  Neiv  Haven,  Oonn.    1880 

Brooks,  \V.  K Johns  Hopkins  University,  Baltimore,  Md.   1884 

Brush,  George  J 14  TrumbuU  st.,  Ne^v  Haven,  Conn.   1868 

Campbell,  William  W Lick  Ohserx^aiory,  Mt.  Hamilton,  California.  1902 

Cattell,  James  McK Garrison,  N.  Y.  1901 

Chamberlin,  Thomas  C Ihirersity  of  Chicago,  Chicago,  III.  1903 

Chandler,  Charles  F Columbia  University,  New  York  City.  1874 

Chandler,  Seth  C «. 16  Craigie  st.,  Cambridge,  Mass.  1888 

Chittenden,  Russell  H New  Haven,  Conn.  1890 

CoMSTocK,  Cyrus  B.,  IT.  S.  A 1.^4  E.  TanHy-severUh  st,  New  y^(yrk  City.  1884 

Comstock,  Georcje  C Waahfmrn  OHervalory,  Madison,  Wis.   1899 

Crafts,  James  M Ji8  Marlborough  st. ,  BoMon,  Mass.  1872 

Dall,  William  H Smithsimion  Imtitution,  Washiiigton,  D.  C.  1897 

Dana,  Edward  S Yale  University,  New  Haven,  Conn.  1884 

Davidson,  George 22:*!  Washington  «^,  San  Francisco,  Cat,  1874 

Dutton,  Clarence  E.,  U.  S.  A Engleivood,  N.  J.  1884 

Elkin,  William  I^ Yah-  Unirvrnity  Observatory,  New  Haven,  Conn.  1895 

Emmons,  Samuel  F U.  S.  (ivologintl  Survey,  Washingtoji,  D.  C.  1892 

Farix>w,  W.  G Harvard  University,  Cambridge,  MoJts.  1879 

(tibbs,  Wolcott Neuport,  R.  L  

Gilbert,  Grove  K U.  S.  Geological  Survey ^  Washington,  D.  C.  1883 

Gill,  Theoih)RE  N Sinifhrniiian  InMittUiim,  Washington,  D.  C.  1873 

GotX'H,  Frank  A Yale  University,  New  Haven,  Conn.  1897 

Goodale,  George  L Harvard  University,  Cambridge,  Mass.  1890 

Hague,  Arnold U.  S.  Geologiral  Survey,  WaMngton,  D.  C.  1885 

Hale,  George  E Yerkes  Observatonj,  Williamji  Bay,  Wis.  1902 

Hall,  Asaph Norfolk,  Conn.  1875 

Hastings,  Charles  S Yale  University,  New  Haven,  Conn.  1889 

HiixiARD,  Eugene  W University  of  California,  Berkeley,  Cal.  1872 

Hill,  George  W West  Nyack,  N.  Y.  1874 

H olden,  Edward  S U.  S.  Military  Academy,  West  Point,  N.  Y.  1885 

Jackson,  Charles  L 6  Boylston  Hall,  Cambridge,  Mass.  1883 

James,  William 96  Irving  st.,  Cambridge,  Mass.  1903 

Johnson,  Samuel  W 54  TrumbuU  st. ,  New  Haven,  Oonn.  1866 

Langley,  Samuel  P Smithsonian  InMituiimi,  Washington,  D.  C.  1876 

Mark,  Edward  L 109  Irving  st.,  Cambridge,  Mass.  1903 

Mendenhall,  Thomas  C Worcester^  Mass.  1887 
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Date  of 
election. 

MsRRi  AM,  C.  Hart Department  of  Agriculture^  Washingtoiiy  D.  C.  1902 

Michael,  Arthik Ttijls  College,  Mass.  1889 

M  iGHELSox,  Albert  A Unirerfity  of  Chicago ,  Chicago^  III.  1888 

MiNOT,  Charles  S Harvard  Medical  School,  Bodon,  Mass.  1897 

Mitchell,  S.  Weir 1524  Walnut  st.,  Philaddphia,  Pa.  1865 

MooRK,  KnAKiM  H University  of  Chicago,  Chicago,  LI.  1901 

MoRLEY,  Edward  W e^S8  Euclid  are. ,  Clereland,  Ohio.  1897 

Morse,  Edward  S P.  0.  Box  26S,  Sale:.!,  Mass.  1876 

Newcomb,  Simon,  U.  S.  N 1G20  P  si.  SW.,  Washington,  D.  C.  1869 

Nicholh,  Edward  L Cornell  University,  Ithaca,  N.  Y.  1901 

OsBORN,  H.  F American  Mujieum  of  Natural  History,  Net/:  York  City.  1900 

Packard,  A.  S £76  Angell  st.,  Prot-idence,  R.  L  1872 

Phirck,  Charles  S Milford,  Pa.  1876 

Penfield,  S.  L Yale  University,  Xeir  Haven,  Conn.  1900 

PiCKKRiNG,  Edward  C Observatory,  Cambridge,  Mass.  1873 

Prudden,  T.  Mitcheli Columbia  University,  Xew  York  City.  1901 

PuMPELLY,  Raphael Gihbs  ave. ,  Newport,  R.  I.  1872 

Putnam,  Frederick  W Peabody  Museum,  Cambridge,  Mass.  1885 

Remsex,  Ira Joh-ns  Hopkins  University,  Baltimt/re,  Md.  1882 

KiciTAiftDs,  Theodore  \V Harvard  University,  Cambridge,  Mays.  1899 

Sargent,  Charleb  8 Arnold  Arltoretum,  Jamaica  Plain,  Mass.  1895 

Scudder,  Samuel  H Cambridge,  MaFS.  1877 

Sellers,  William 1819  Vine  st. ,  Philadelphia,  Pa.  1873 

Smith,  Edgar  F University  of  Pennsylvania,  Philadelphia,  Pa.  1899 

Smith,  Sidney  I Yale  University,  Ncu-  Haven,  Conn.  1884 

Trelrabe,  Wm Missouri  Botanical  Garden,  St.  Ixmis,  Mo.  1^02 

Trowbridge,  Johx Harvard  University,  Cambridge,  Mass.  1878 

Van  Hise,  C.  R University  of  Wiscmisin,  Maduon,  Wis.  1902 

Verrill,  a.  E Yale  University,  New  Haven,  Conn.  1872 

Walcott,  Charles  D U.  &  Geological  Survey,  Washington,  D.  C.  1896 

Webster,  Arthur  G Clark  University,  Worcester,  Mass.  1903 

Welch,  William  H 9S6  St,  Paul  si.,  Baltimore,  Md.  1895 

Wells,  Horace  L Yale  University,  New  Haven,  Conn.  1903 

White,  Charles  A SSO  T si.  NW.,  Washington,  I).  C.  1889 

Whitman,  Charles  O University  of  Chicago^  Chicago,  III.  1895 

Wilson,  Edmund  B Columbia  University,  New  York  City.  1899 

Wood,  Horatio  C 19^5  Chestnut  st.,  Philadelphia,  Pa.  1879 

Woodward,  Robert  S Columbia  University,  New  York  City.  1896 

Wright,  Arthur  W Yale  University,  New  Haven,  Conn.  1881 

Young,  Charles  A Princeton  University,  Princeton,  N.  J.  1872 

DECEASED  MEMBERS. 


Date  of 
election. 


Date  of 
death. 


A0A88IZ,  Louis* i  Doc.  14,1873 

ALEXANDER,  J.  H.* Mar.    2,1867 

Alexander,  Stephen* ' June  25,1883 

Bache,  Alexander  Dallas  * ' '  Feb.  14,1867 

Baird,  Spencer  F.* !      1864     i  Aug.  19,1887 

Barnard,  F.  A.  P I Apr.  27,1889 

Barnard,  J.  G.* i |  May  14,1882 

*  Biographical  notices  have  been  presented  of  those  designated  by  an  asterislc. 
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MEMBERS  OF  THE  NATIONAL  ACADEMY  OF  SCIENOES, 

JANX7ABT  2,  1004. 

Date  of 
election. 

Abbe,  Cleveland £017  I st.  NW,,  WashinffUm,  D.  C.  1879 

Abbot,  Henry  L.,  U.  S.  A 'JS  Berkeley  «(.,  Cambridge,  Mass.  1872 

A0A8SIZ,  Alexander Cambridge^  Mass.  1866 

AxLEN,  J.  Asaph American  Museum,  New  York  City.  1876 

Barker,  George  F 3909  Locust  st.,  Philadelphia,  Pa.  1876 

Barus,  Carl Broivn  University,  Providence,  R.  I.  1892 

Becker,  George  F V.  S.  Geological  Survey,  Washington,  D.  C.  1901 

Beech ER,  Charles  K Yale  University  Museum,  New  Haven,  Conn.  1899 

Bell,  A.  Graham ISSl  Connecticut  are.,  Washington,  7).  C  1883 

Billings,  John  S.,  U.  S.  A 3£  E.  Thirty-first  St.,  New  York  City.  1883 

Boas,  Franz 1^3  W.  Eighty-second  st.,  Neiv  York  City.  1900 

Boss,  Lewis Dudley  Observatory,  Albany,  N.  Y.  1889 

BowDiTCH,  Henry  P Harvard  Medical  School,  BosAon,  Mass.  1887 

Brewer,  William  H 4I8  Orange  St.,  New  Haven,  C<mn.  1880 

Brooks,  W.  K Johns  Hopkins  University,  Baltimore,  Md.  1884 

Brush,  George  J 14  TrumbuU  st.,  Neiv  Haven,  Conn.  1868 

Campbell,  William  W Lick  Observatory,  Mt.  Hamilton,  California.  1902 

Cattell,  James  McK Garrison,  N.  Y.  1901 

CiiAMBERLiN,  Thomas  C University  of  Chicago,  Chicc^o,  111.  1903 

Chandler,  Charles  F Columbia  University,  New  York  City.  1874 

Chandler,  8eth  C ^ 16  Craigie  st.,  Cambridge,  Mass.  1888 

Chittenden,  Russell  H New  Haven,  Conn.  1890 

Comstock,  Cyrus  B.,  V.  S.  A tU  E.  Tnenty-seventh  st.,  Neiv  York  City.  1884 

CoMSTOcK,  George  C Wnnhbum  Observatory,  Madison,  Wis,  1899 

Crafts,  James  M <V^  Murlborwigh  si. ,  Boston,  Mass.  1872 

Dall,  AViLLiAM  H Smilhsimrion  Institution,  Washington,  D.  C.  1897 

Dana,  Edward  8 Yale  University,  Neiv  Haven,  Conn,  1884 

Davidson,  Geor<ie i^^Jil  Wnnhington  si.,  San  Francisco,  Cal.  1874 

DuTTON,  Clarence  E.,  T.  S.  A Engleivood,  N.  J.  1884 

Elkin,  William  L YoJe  (^niversity  Ohservatonj,  Neiv  Haven,  Conn.  1895 

Emmons,  Samuel  F U.  X  Geological  Survey,  Washington,  D.  C.  1892 

Faru)w,  W.  G Harvard  I  iiiversiiy,  Cambridge,  Mass.  1879 

(iiBBs,  Wou'OTT Newport,  R,  L  

Gilbert,  Grove  K U.  S.  Geological  Sun^eij,  Washington,  D.  C.  1883 

Gill,  Theodore  N Smithsonian  Jnstittition,  Washington,  D.  C.  1873 

Goo<'H,  Frank  A Yale  University,  Neiv  Haven,  Conn.  1897 

Goodale,  George  L Harvard  Ihi versify,  Cambridge,  Mass,  1890 

Hague,  Arnold U.  S.  Geohgical  Survey,  Washington,  D.  C,  1885 

Hale,  George  E Yerkes  Observatxtry,  Williams  Bay,  Wis,  1902 

Hall,  Asaph Norfolk,  Qmn.  1875 

Ha8TIN(js,  Charles  S Yale  University,  New  Haven,  Conn.  1889 

Hilgard,  Eugene  W University  of  California,  BerJSdey,  Cal,  1872 

Hill,  George  W West  Nyack,  N,  Y,  1874 

Holden,  Edward  S U.  S.  Military  Academy,  West  Point,  N,  Y,  1885 

Jackson,  Charles  L 6  Boylston  Hall,  Cambridge,  Mass.  1883 

James,  William 96  Irving  st.,  Cambridge,  Mass,  1903 

Johnson,  Samuel  W 54  TrumbuU  st..  New  Haven,  Conn.  1866 

LANCiLEY,  Samuel  P Smithsonian  Institution,  Washington,  D,  C,  1876 

Mark,  Edward  L 109  Irving  st,,  Cambridge,  Mass.  1903 

Mendenhall,  Thomas  C Worcester,  Mass,  1887 
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Date  of 
election. 

Merriam,  C.  Hart Dqxirtmetit  of  A(jrintUnrey  Washington j  D.  C.  1902 

Michael,  Arthtr Tuffs  CoWg<,,  Mass.  1889 

MiCHELaox,  Albert  A J^mversity  of  Chicago^  Chicago,  111.  1888 

Mi  NOT,  Charles  S Uartard  Medical  School,  Bonlon,  Mass.  1897 

Mitchell,  S.  Weir 7o!i^4  Walnut  st.,  Philadelphia,  hi.  1865 

Moore,  Eliakim  H Unirersitg  of  Chicago,  Chicago,  LI.  1901 

Morley,  Edward  W A?i*.^^  Euclid  ave. ,  Clnelaml,  Ohio.  1897 

Morse,  Edward  S P.  0.  Box  :d(S8,  Side r.i,  May^.  1876 

Newcomb,  Simon,  U.  S.  N 16:^0  P  st.  NW.,  Washington,  I).  C.  1869 

Nichols,  Edward  L Cornell  Unircrsitg,  Ithaca,  X.  )'.  1901 

Osborn,  H.  F I merican  Museum  of  Natural  IHstimj,  New  York  City.  1900 

Packard,  A.  S i7.5  Angellst.,  Prondencc,  R.  J.  1P72 

Peirce,  Charles  S Milford,  Pa.  1876 

Penfield,  S.  L YaJe  University,  Xev  Ifann,  Conn.  19(X) 

Pickering,  Edward  C Observatory,  Cambridge,  Mass.  1 873 

Prudden,  T.  MiTCHELi Columbia  University,  Xeir  York  ( 'ity.  1901 

PuMPELLY,  Raphael O'ihbs  ave. ,  Xewporf,  P.  J.  1872 

Pltnam,  Frederick  W Peabody  Museum,  Cambridge,  Mass.  1885 

Remsen,  Ira Johns  Hoj)kins  University,  lialtimorv,  Md.  1882 

RiCHARDH,  Theodore  \V Harvard  University,  Cambridge,  Ma>s.  1899 

Sargent,  Charles  S Arnold  Arl>ore1um,  Jamaica  Plain,  Moss.  1895 

SciTDDER,  Samuel  H Cambridge,  ^F(UP.  1877 

Sellers,  William 1819  Vine  st. ,  Philadelphia,  Pa.  1873 

Smith,  Edgar  F University  of  Pennsylvania,  Philadelphia,  Pa.  1899 

Smith,  Sidney  I Yale  University,  Xcw  Ifnven,  i  >>?<>;.  1 884 

Trele.\8E,  Wm Missouri  Botctnical  (tardea,  St.  Louis,  Mo.  U  02 

Trowbridge,  John Harvard  I  niversity,  Cambridge,  Mass.  1878 

Van  Hise,  C.  R University  of  Wisconsin,  Madison,   Wis.  1902 

Verrill,  X.Yj Yale  University,  Xcw  Haven,  Conn.  18?2 

Walcott,  Charlf^  D U.  S.  Geological  Survey,  Washington,  J).  C.  1896 

Webster,  Arthur  G Clark  University,  Worcester,  Mass.  1903 

Welch,  William  H 9S,5  St.  Paul  st. ,  Baltimore,  Md.  1895 

Wells,  Horace  L Yale  University,  Xew  Haven,  Conn.  1903 

White,  Charles  A .iSO  Tst.  XW.,  Washington,  I>.  C.  1889 

Whitman,  Charles  O University  of  Chicago,  Chicago,  III.  1895 

Wilson,  Edmund  B Columbia  University,  New  York  City.  1899 

Wood,  Horatio  C 1925  Chestnut  st. ,  Philadelphia,  Pa.  1879 

Woodward,  Robert  8 Columbia  University,  New  York  City.  1896 

Wright,  Arthur  W Yale  University,  New  Haven,  Conn.  1 881 

Young,  Charles  A Princeton  University,  Princeton,  X.  J.  1872 

DECEASED  MEMBERS. 


'    Date  of  Date  of 

election.  I       death. 

AG AflSIZ,  Lou  18  « Dec.    1 4 , 1 873 

ALKXANDEB,  J.  H.« Mar.    2,1867 

Albzandeb.  Stephen* June  2.'*,  1883 

BaCHB,  ALBZA2n>EB  DALLAS  ♦ ' Yvh.    14, 1867 

BaIBD,  SPBNCEB  F.* '        1««^4         AuK.  1D,1887 

BaBNASD.F.  AP ' Apr.   27.1889 

BaBHABD,  J.  Q.* ,  May   14,1882 

*Bfosraphical  notle«H  have  been  presented  of  thone  deHignated  by  an  asterisk. 
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DEOEASEI)  MEMBERS— Continued. 


Date  u(  Date  of 

ckKitioii.         death. 


Bartlett,  W.  H.  C Fob.   11, 1893 

BROW.N-SEgrARi),  Charlks  K.* 1868      I  Apr.     2, 1894 

Casky.  Thomam  L.* 1890        Mar.  25,1896 

Caswell,  A  lexis  * Jan.     8, 1887 

Chai'venkt,  William  * I  Dec.  13, 1870 

Clarke,  Henry  J  A  Mi>»* 1H72        July    1,1873 

Coffin,  James  II.* 1869        Jan.     6,1878 

Coffin.  J.  H.  ('.*   Jan.     8,1890 

Cook,  GE<)R<iE  H.« 1S87        Sept.  22,1889 

Cooke,  JosiAH  P.* 1872        Sept.    3,1894 

Cope,  Edwari»  D.* 1872        Apr.  12, 1897 

CouEH,  Elliott 1877      ,  Dec.  25, 1899 

Dalton.J.C* 18<>1      I  Feb.     2,1889 

Dana.  Jamfj*  I) ; Apr.   14, 1895 

Davls,  Charles  H.* Feb.  14, 1877 


Nov.  20,1882 
Jan.  4, 1882 
Mar.  8,1887 
Feb.  4,1884 
Sept.  18. 1891 
Oct.    12.1872 


Draper.  Henry  * 1877 

Draper.  John  W.* 1877 

EaDS,  jAMFi*  H.* 1S72 

Engelman.  George  * 

Ferrel,  William  * 1868 

Frazer.  John  Friks • , 

Gabb,  William  M.* 1876        May  30, 1878 

Genth.  F.  \* 1872         Feb.    2,1898 

GIBBS,  JosiAH  WiLLARD 1879         Apr.  28, 1903 

GiLLiss.  James  Melville • Feb.    9, 1866 

Goode,  G.  Brown  ♦ 18X8      |  Sept.    6, 1896 

Gould.  Aucjustus  A.* Sept.  15, 1866 

Gould.  Benjamin  A '  Nov.  27,1896 

Gray.  Asa* '  Jan.  30,1888 

I 
Guyot,  a rnold  * Feb.     8, 1884 

Hadley,  James* 1M72        Aug.    1,1864 

Haldeman,  S.  S.* 1876      I  Sept.  20,1880 

Hall,  Jambs |  Aug.    8.1898 

Hayden.  F.  v.* I       187:^         Dec.   22,1887 

Henry,  Joseph* ' May  13,1878 

HiLGARD.  Julius  E.* ' May    8,1891 

Hill.HenryB 1883      I  Apr.     6,1903 

Hitchcock.  Edward* , i !  Feb    27,1864 

Holbbook.  J.  E.* 1868      I  Sept.    8,1871 

Hubbard.  J.  S.* '  Aug.  16,1863 

Humphreys,  A.  A.* Nov.  28,1883 

Hunt,  T.  Sterry 1873      '  Feb.  12,1892 

Hyatt,  Alphei's '       1875        Jan.  16,1902 

Keeler.J.E 1900         Aug.  12,1900 

King,  Clarence* 1876      '  I>ec.  24,1901 

Kirkland,  Jared  P.* 1865        Dec.   10.1877 

Lane,  J.  Homer* 1872        May    8,1880 

Le  Conte,  John* 1878        Apr.  29,1891 

Le  Conte.  John  L.* Nov.  15, 1888 

Le  Conte.  Joseph 1875        July    6, 1901 

Lea.  Matthew  Carey* 1892        Mar.  15,1897 

Leidy.  JfWEPH '  Apr.  80,1891 

Lesley,  J.  Peter '  June   3,1908 

Lesquereux.  Lko* 1«64      I  Oct.  25,18» 

*  Biosrraphieal  notices  have  been  presented  of  those  designated  by  an  asterisk. 
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DECEASED  MEMBERS— Continued. 


Date  of 
election. 


Date  of 
death. 


LONOflrrRETH,  M1ER8  F Dec. 


L00MT8.  Elias^ 

LovEBiKG,  Joseph 

Lyman.  Theodore* 

M AHAN,  D.  H.* 

Harsh,  G.  P.* 

Marsh,  O.C 

Mayer,  Alfred  M 

Mayo-Smith,  Richmond  . 

Meek,  F.  B.* 

M«ioe,  M.  C* 

Mitchell.  Henry 

Morgan,  Lewis  H.* 

Morton,  Henry 

Newberry,  J.  S.* 

Newton,  H.  A.* 

Newton.  John  ♦ 

Norton,  William  A.* . . . . 

Oliver,  James  E.* 

Peters,  C.  H.  F 

POl'BTALES.  L.  F.» 

Powell,  John  W 

R0DOER8,  John 

Rogers,  Fairman 

Rogers,  Robert  E 

Rogers,  Wm.  A.* 

Rogers,  William  B.* 

Rood,  Oodbn  N 

Rowland,  Henry  A.*. . . . 

RUTHBRrCRD,  LEWIS  M.''. 

Saxton,  Joseph  • 

Schott,  Charles  A 

Silliman,  Benj..  Sr.* 

81LLIMAN,  Benj.,  Jr 

Smith,  J.  Lawrence*  . . . . 

eriMTsoN.  William  • 

Strong,  Theodore* 

sullivant,  w.  8.* 

Torrey,John* 

Totten,  J.  G.* 


1873 
1873 
1872 


1874 
1872 
1890 
1869 
1865 
1885 
1875 
1874 


1876 
187a 
1872 
1876 
1873 
1880 


ISK") 


18H5 
1881 


18?J 
1868 


Trowbridge,  William  P. 
Tbumbull,  James  H 

TUCKERMAN,  EDWARD*  . . 

Walker.  Francis  A.* 

Warren,  G.  K.* 

Watson,  James  C* 

Watson,  Sbreno* 

WiNLOCK,  Joseph* 

Woodward,  J.  J.* 

WOBTHEN,  A.  H.* 

W  VMAN.  Jeffries* 


1872 
1872 
1868 
1878 
1876 
1868 
1889 


1873 
18?2 


Aug. 

Jan. 

Sept. 

Sept. 

July 

Mar. 

July 

Nov. 

Dec. 

Jan. 

Dec. 

Dec. 

May 

Dec. 

Aug. 

May 

Sept. 

Mar. 

July 

July 

Sept. 

May 

Aug. 

Sept. 

Mar. 

May 

Nov. 

Apr. 

May 

Oct. 

July 

Nov. 

Jan 

Oct 

May 

Fob. 

Apr. 

Mar. 

Apr. 

Aug. 

Aug. 

Mar. 

Jan. 

Aug. 

Nov. 

.Mar. 

June 

Aug. 

May 

Sept. 


27. 1891 
16,1889 

18. 1892 
10, 1M97 
16, 1871 
23,W82 
18,1899 
13.1897 
11.1901 
21, 1877 

2, 1892 
1,1902 

14. 1881 
9,1902 
7,1892 
1,1896 
1,1895 

21, 1883 
27, 1895 
18.1890 
19,1880 
23.1902 
5, 1882 

23. 1900 
7.1884 
1,1898 

30. 1882 
12,1902 

16. 1 901 
30. 1892 
26, 1873 
31,1901 
24, 1864 
14,1885 

12. 1883 
26, 1873 

1,1869 
:«),  1873 
10,1873 
22.1864 
12, 1892 

5.1897 
15. 1886 

5. 1897 

8,1882 
23, 1880 

9.1892 
11,1875 
17.1884 

6.1>J8'* 

4. 1874 


*  Biographical  notices  have  been  presented  of  tho.se  designated  by  an  asterisk. 
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FOREIGN  ASSOCIATES. 

ArwEiis,  AirrnrR Berlin. 

Backluki),  Oskar PuUcou-a, 

Ba i:yer,  Aih)li»h  Ritter  yon Munich. 

Bertholot,  M.  p.  E , Parij!. 

BoRNET,  Edoiard Pavis. 

BROficER,  W.  C Christiania. 

(tkikik,  8ir  Archibald fymdon. 

( iiLL,  David <.>jpe  Town. 

IIoFF,  J.  H.  van't Berlin. 

Hooker,  Sir  J.  D Ixjudun. 

J  a  N.S.SKX,  J Paris. 

Kelvin,  I>ord Londmi. 

Klein,  Felix (ii'Atingen. 

K<H:n,  R^>bert Berlin. 

K011LRAU8CII,  Friedrich Berlin. 

Kolliker,  Albert  vox \\7irzlmrg. 

Kronecker,  IIi'CH) Bern. 

Lankester,  E.  Ray London. 

Lister,  I^)rd London. 

LoEWY,  Matrice Paris. 

Marey,  E.  J Pari4t. 

Mendeleeff,  1).  I St.  Petersburg.. 

MoisHAN,  Henri Paris. 

Pfeffer,  Wiliielm Tjdpzig. 

Poincare,  Henri Paris. 

RAYLEKiH,  Lord Ijondtm. 

RicARi),  Emile Paris. 

RiinTiioFEX,  F.  von Berlin. 

Strasbi'rcjer,  Edouard Bonn. 

Strive,  Chro  von Karlsrvhe. 

Sri!><K,  Edouard Vihnna. 

Thomson,  Joseph  John <  'amhridge. 

VoGEL,  H.  C Berlin. 

ZiRNEL,  Ferdinand lyipzitj. 

Zittel,  Karl  Alfred  Ritter  von Munich. 


DECEASED  FOREIGN  AS80CLATES. 


Sir  Wm.  Rowan  Hamilton. 
Karl  Ernst  vox  Baer. 

H  EXR Y    M I LX  E-  EdW A  RD8. 

Michael  Faraday. 
L.  Elie  de  Beaumoxt. 
Sir  David  Brkwkter. 
G.  A.  A.  Plaxa. 
F.  \\ .  A.  Arcjelaxder. 
Frikdru'II  Wohler. 

J.    B.    DlMAS. 

J.  B.  J.   I).    Boi'8SlXGAULT. 

M.  E.  Chevrei'l. 

MiCIIKL   C1IA8LE8. 

Sir  (iEoR<;E  B.  Airy. 
J.  ('.  Adams. 


Sir  Richard  Owex. 

C.  H.  C.  Burmeister. 

Artiicr  Cayley. 

T.  H.  Huxley. 

Hugo  Gyldex. 

f.  f.  t188eraxd. 

Julius  von  Sachs. 

Sir  Roderick  I.  MuRciiisoy. 

Victor  Re<jxault. 

H.  W.  Dove. 

C.  A.  F.  Peters. 

Justus  vox  Liebig. 

Alexander  Braux. 

JoA<'HIM    BaRRAXDE. 
AdOLPHE   WtJRTZ. 
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DECEASED  FOREIGX  ASSOCIATF.S— Continued. 


Theodore  von  Oppoi^zer. 

G.  R.  KiRCHOPF. 

Rudolph  Clausius. 
James  P.  Joule. 
Carlos  IbaSez. 
Jean  Servaih  St  as. 
Alphonbe  de  Candolle. 

A.   W.  HOFMANN. 

Baron  H.  von  Helmholtz. 

K.  F.  W.  LuDwiG. 

Loris  Pasteir. 

ArorsT  Kekul^. 

Emil  Du  Bois  Rbymond. 


J.  J.  Sylvester. 
Karl  Weierstrass. 
Rudolph  Leuckart. 
C.  F.  Rammelsberg. 
Sophus  Lie. 
Robert  AV.  Bunjsen. 
J.  L.  F.  Bertrand. 
Henri  de  Lacaze-Ditthiers. 
Alfred  Cornu. 
Rrix)LPn  von  Virchow. 
Sir  George  (j.  Stokes. 
Karl  Gegenbaur. 
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liETTEB  FROM  THE  PRESIDENT  OF  THE  NATIONAL  ACADEMY 
OF  SCIENCES  SUBMITTING  A  BEPOBT  OF  THE  OPERATIONS  OF 
THE  NATIONAL  ACADEMY  OF  SCIENCES  FOB  THE  PAST  YEAB, 
1904. 


National  Academy  of  Sciences, 

Office  of  the  President, 
Washington^  D,  C.^  Felyruary  20^  1905. 
Sir:  In  conformity  with  the  requirements  of  the  act  of  incorpora- 
tion, approved  March  3,  1863,  I  have  the  honor  to  submit  herewith  a 
report  of  the  operations  of  the  National  Academy  of  Sciences  for  the 
past  year. 

Very  respectfully, 

'Alexander  Agassiz. 
The  President  of  the  Senate. 
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ACT  OF  INCOBPOBATION  AND  AMENDMENTS. 

AN  ACT  To  incorporate  the  National  Academy  of  Sciences. 

Be  it  etuicted  hy  the  Senate  and  House  of  Representatives  of  the  United 
Stat^^  of  America  in  Congress  assembled.  That  Louis  Agassiz,  Massa- 
chusetts; J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jersey-;  A.  D. 
Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
States  Army,  Massachusetts;  W.  II.  <J.  Bartlett,  United  States  Military 
Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis  Caswell, 
Rhode  Island;  William  Chauvcnet,  Missouri;  J.  H.  C.  Coffin,  United 
States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States  Navy, 
Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis,  United 
States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis,  Mo.; 
J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M.  (jilliss. 
United  States  Navy,  District  of  Columbia;  A.  A.  Gould,  Massachusetts; 
B.  A.  Gould,  Massachusetts;  AsaCJi-ay,  Massachusetts;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York;  Joseph  Henry ,.at  large;  J.  E.  Ililgard, 
at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys, 
United  States  Army,  Pennsj^lvania;  J.  L.  Le  Conte,  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvania;  D.  H.  Mahan,  United  States  Military 
Academy,  Virginia;  J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Connecticut; 
Benjamin  Peirce,  Massachusetts;  John  Rodgers,  United  States  Navy, 
Indiana;  Fairman Rogers,  Penasylvania;  R.  E.Rogers,  Peimsylvania; 
W.  B.  Rogers,  Massachusetts;  L.  M.  Rutherfurd,  New  York;  Joseph 
Saxton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman, 
junior,  Connecticut;  Theodore  Strong,  New  Jersey;  John  Torroy,  New 
York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky;  Jeflfries  Wyman, 
Massachusetts;  J.  D.  Whitney,  California;  tlieir  associates  and  suc- 
cessors duly  chosen,  are  hereby  incoiporated,  constituted,  and  declared 
to  be  a  body  coi*porate,  b}^  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2.  And  he  it  furtlarr  enacted^  That  the  National  A(»ademy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
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regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or  other- 
wise; to  provide  for  the  election  of  foreign  and  domestic  members, 
the  division  into  classes,  and  all  other  matters  needful  or  usual  in  such 
institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  be  It  further  enacted^  That  the  National  Academ}'  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  be  designated,  and  the  Academy  shall,  whenever  called  upon 
by  any  Department  of  the  Government,  investigate,  examine,  experi- 
ment, and  report  upon  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  experiments,  and  reports  to  be 
paid  from  appropriations  which  may  be  made  for  the  purpose,  but  the 
Acadeni}^  shall  receive  no  comj>ensation  whatever  for  any  services  to 
the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AN  ACT  To  amend  the  act  to  incorporate*  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Senate  and  Iloxine  of  liepresentativeif  of  the  United 
States  of  America  in  Con4jrem  amernhled^  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as  to 
remove  the  limitation  of  the  number  of  ordinary'  members  of  said 
Academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

Department  of  State,  June  10^  1882. 
True  copies. 

Sevellon  a.  Brown, 

Chief  Clerk. 

AX  ACT  To  authorize  the  National  Academy  of  Si'iences  tr)  re<'eiveantl  hold  trust 
funds  for  the  promotion  of  science,  antl  for  other  puriHKses. 

lie  it  eiinctedhy  the  Senate  and  House  of  lief  yresentativeM  of  the  United 
States  (f  Anterira  in  C(m(jrei<s  assrinhleit^  That  the  National  Academy 
of  Sciences,  incorporat(*d  by  the  act  of  Congress  approved  March  third, 
eighteen  hundred  and  sixty-three,  and  it^  several  supplements,  be,  and 
the  same  is  hereby,  autliorized  and  empowered  to  receive  bequests  and 
donations  and  hold  the  same  in  trust,  to  Iw  applied  l)y  the  said  Acad- 
emy in  aid  of  scientific  investigations  and  according  to  the  will  of  the 
donors. 

Approved,  June  20,  1S84. 

Department  ok  State,  June  £?.|,  188Jf. 
A  true  copy 

Sevelix)n  a.  Brown, 

Chi.f  Ch^rk. 


REPORT 

OF  THE 

NATIONAL  ACADEMY  OF  SCIENCES. 


SESSIONS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  11)04  the  Aaidemy  held  three  sessions.  The  first 
was  the  regular  annual  session  held  at  Washington  April  19  to  21, 
inclusive;  the  second,  a  scientific  sessioi\held  at  New  York  November 
15  and  16;  the  third,  a  special  session  held  at  New  York  November  16 
for  the  tranaction  of  business. 

ANNUAL  MEETING. 

The  session  was  held  at  the  U.  S.  National  Museum,  Washington, 
with  the  president,  Mr.  Alexander  Agjissiz,  in  the  chair. 

The  following  members  were  present  during  the  session:  Messrs. 
Abbot,  Agassiz,  Allen,  Barker,  Becker,  Bell,  Billings,  Boss,  Bowditch, 
Brooks,  Brush,  Chandler  (C.  F.),  Chittenden,  Crafts,  Dall,  Dutton, 
Knmions,  Farlow,  Gin)eil,  Gill,  Hague,  Hale,  Langley,  Merriam, 
Mitchell,  Morse,  Newcomb,  Nichols,  Osborn,  Peirce,  liemsen,  Trow- 
bridge, Walcott,  Webster,  Welch,  Wells,  White,  Wood,  and  Woodward. 

REPORT  OF  THE  HOME  SECRETARY. 

The  President  of  the  National  Academy  of  Sciences: 

I  have  the  honor  to  present  herewith  the  annual  report  of  the  home 
secretary  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  18,  1904. 

The  annual  report  of  the  president  of  the  Academy  for  1903  was 
transmitted  to  Congress  January  2,  1904,  through  Senator  Wetmore, 
of  Rhode  Island,  chairman  of  the  Committee  on  the  Libmry.  The 
usual  edition  of  500  copies  was  received  from  the  Public  Printer  Feb- 
ruary 18.  About  200  copies  of  the  report  have  been  distributed, 
including  those  sent  to  members  of  the  Academy,  our  foreign  associ- 
ates, and  the  libraries  on  the  exchange  list. 

Biographical  memoirs  of  Augustus  A.  Gould,  by  J(»tfreys  Wyman 
and  W.  H.  Dall;  Henry  A.  Rowland,  by  Thomas  C.  Mendenhall:  th«»o- 
dore  Lyman,  by  H.  P.  Bowditch;  Matthew  Carey  Lea,  by  George  F. 


8 


REPORT    OF   THE    NATIONAL    ACADEMY    OF   SCIENCES. 


Barker;  Francis  A.  Walker,  by  John  S.  Billings;  John  Gross  Barnard, 
by  Henry  L.  Abbot;  and  James  Edward  Keeler,  by  Charles  S.  Hast- 
ings, have  been  printed  during  the  past  year.  It  requires  only  two  or 
three  more  memoirs  to  complete  the  volume,  and  it  is  hoped  that  the 
fifth  volume  of  such  biographical  memoirs  will  be  issued  during  the 
coming  year. 

At  the  time  of  the  last  annual  meeting  there  were  87  names  on  the 
active  membership  list  of  the  Academy.  Five  new  members  were 
elected  at  that  meeting.  During  the  year  three  of  our  colleagues  have 
been  removed  by  death:  Charles  E.  Beecher,  Josiah  W.  Gibbs,  and 
J.  Peter  Lesley.  The  present  membership  list  is  89.  One  of  our  for- 
eign associates,  Karl  Alfred  Bitter  von  Zittel,  also  died  during  the 
year.  There  are  at  present  84  foreign  associates. 
Very  respectfully, 

Arnold  Hague,  Home  Secretary. 

April  IS,  1904. 

REPORT   OF   THE   TREASURER. 

Washington,  D.  C,  April  19^  190^, 
The  President  of  the  National  Academy  of  Sciences. 

Sir:  1  have  the  honor  to  transmit  herewith  my  linancial  report  as 
treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  19,  1904: 


Income. 


General  I    Bache      WaUson      Draper 
fund.    1     fund.         fund.    '     fund. 


Balance  brought  for- 
ward: •  ' 

Cash $1,511.60   *2,331.69  «1, 585.61 

In  vested  Income....    2.500.00  |  1,000.00  .  2,993.71 

Interest I      270.77     2,058.85     1,100.43 

Members'  tax '      450. 00  i 

Appropriation  returne<l.| |      165. 85  I 


}l,172.(i7 


Smith 
fund. 


9579. 13 


1.496.67 

368.20  I    353.20 


Total.. 


...  4 


732.37  I 


5.8.56.39  I  5,679.75 


Disburjjed 

Transferred  to  capital 

fund 

Balance: 

Ca^^li 


Invested  income 3,500.00 


941.78     3,030.3 


983.00 


290.59 


a  826. 06 


1.540.87 


2,428.90 


1,70:J.04 


2.000.00  I  2.993.71 


418.71 

1,000.00 

122. 16 


(lould 
fund. 


andGill.    f^'if, 
trustees.    *"""• 


%\ ,  024. 26     $602. 1 1       S<k;.  95 

1,000.00  ■ 1,500.00 

881.00  I      50.00  I      67.  .'JO 


214.83  i  1.248.31 


2.905.16       652.11    l,ti34.45 
Ci6  l7i« 


b  717. 50  I    '•656.95  I     475.65  i     13:112 
1.496.57  I  1.000.00  1 1.500.00 


5. 856. 39     5. 679. 75  ,  1 . 540. 87   2. 428. 90  ,  2. 905. 26       652. 11    1 . 634 . 45 


Total 4,732. 

OutstandinK  obligations:  <i  $125.    ^$300.    '^250. 

Very  respectfully, 


S.  F.  P^MMONs,  Trca^unr. 
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The  treasurer's  report  was  referred  to  an  auditing  committee  con- 
sisting of  Messrs.  Gill  and  Dall,  who  after  due  examination  reported 
as  follows: 

The  committee  appointed  to  audit  the  accounts  of  the  treasurer 
hereby  certifies  that  it  has  examined  the  statements  of  ex{)enditures, 
receipts,  and  balances,  and  finds  them  to  correspond  to  the  vouchers 
and  accounts  of  the  treasurer. 

Theo.  N.  Gill.    - 
Wm.  H.  Dall. 

REPORT  OF  TRUST  FUNDS. 

REPORT  OF  THE   1IOAK1)  OF   DIKECTOUS  OF  TliE   BACIIE   FUND   FOR  THE 
ACADEMY   YEAR   1903-4. 

Tlie  lK)ard  of  directors  of  the  Bachc  fund  In^rewith  present,  as  a 
matter  of  courtesy  to  the  Academy,  the  following  statement: 

Ik^fore  giving  an  airount  of  their  openitions  since  the  last  stated 
meeting,  it  may  l)c  of  interest  to  present  a  sunnuary  covering  a  series 
of  years  jwst  in  a  form  which  will  give  a  i>erspicuous  idea  of  the  gen- 
eral nature  of  the  oiK*ration  of  the  fund  and  the  manner  in  which  its 
imrome  has  been  bestowed. 

Aluitrart  of  ojyertituwH  from  Jamutn/  /,  ISO?,  to  date  of  tnxt  rqn^rt,  April,  1903, 

Cash  })alance,  January  1,  1S97 $,% 2^)7.31 

Deduct  outstanding  obligationn,  ironrtiHting  of  grantH  made,  Imt 
not  yet  paid 1,252.00 

Difference,  or  actually  available  l»alan<'e $2, 045. 81 

Add  net  income  receivtnl  fnmi  January  1,  isy?,  to  April,  \\¥X\ 18,396.58 

15,  441.  S4 
Appropriationn  grantcKl  during  name  iK»ri«Ml  for — 

GiH^logical  and  biological  re«»an'lieH $7,  2<K).  00 

Phypical  and  chemical  n'searchw 4,  SOO.  00 

AHtronomical  ret*earclieH 4, 050.  (K) 

Total I«,a50.00 

Deduct  variouH  uuuhihI  anion ntn  retnrn<'d  to  the  fund I,J)89. 85 

Net  (!Oj?t  U>  the  fund  of  thi^;  renearches 14, 110.  15 

r>ifferent,v.lH'twet»n  this  amount  arnl  the  alMive  total  of  rii*»h 1,331.69 

which  is  the  available  balance  A])ril,  11M)3.  This  amount  is  smaller  by 
$1,(KK)  than  the  cash  liahmce  shown  by  the  treasurer's  account  of  the 
same  date  in  the  Academy  n^port  for  ll»():3.  The  ditference  is  repre- 
sented by  the  outstanding  obligation  for  the  Chittenden  grant  of 
$1,<MX),  made  April  2,  IJHKi,  and  Included  in  the  board's  statement  of 
last  year,  and  since  i)aid. 

In  this  connection   it  may   br  well  to  note  that   thr  cash   Imlanres 
shown  by  the  treasurer's  reports  do  not,  and  can  not  in  general,  rep- 
resent or  be  interpreted  as  balances  available  for  appropriations,  with- 
8,  Poc-  178,  58-3 ',» 
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out  taking  into  account  appropriations  actually  made,  but  for  which 
warrants  have  not  yet  come  to  the  treasurer's  hands,  or  those  whose 
payment  has  been  deferred  for  the  convenience  of  the  applicants  or  of 
the  board.  Nor  can  they  take  account  of  unfinished  business  pertain- 
ing to  contemplated  appropriations.  In  the  above  Ciise,  for  example, 
while  the  treasurer's  books  showed  an  apparently  unused  balance  of 
$2,331.69,  or  a  little  over  a  year's  income,  this  was  subject  to  a  lien  of 
$1,000  actually  appropriateil,  as  well  as  for  pending  grants  of  $1,450 
for  which  warrants  were  to  be  drawn  within  a  month,  so  that  there 
was  in  fact  an  over  appropriation  for  which  the  directors  had  to  pro- 
vide by  splitting  their  drafts  into  deferred  partial  payments,  in  order 
not  to  overdraw  their  account  or  to  leave  a  convenient  working  Imlancc. 

It  will  be  observed  by  the  above  account  of  income  and  outgo  that 
during  the  period  in  question  the  board  awarded  grants  in  excess 
of  its  receipts  by  the  sum  of  $2,653.47,  and  that  the  excess  of  net 
expenditure  over  income  was  $713.62.  This  is  gratifying,  as  showing 
a  healthy  activity  in  the  operation  of  the  endowment. 

Since  the  period  covered  by  the  above  statement — i.  e.,  since  April, 
1903 — the  board  has  made  the  following  additional  appropriations. 

Apjfroftrinfioni<  for  thr  Academy  ifrar  liH)3-4. 
1903. 

May  11.  To  Charles  L.  Doolittle,  for  investigatioiiH  of  variations  of  latitude, 
aberration  and  allied  problenriH,  with  rc^flex  zenith  tulx'  and  zenith 
t<*lescope $1 ,  000 

May  IS.  To  H.  C.  Wood,  for  a  study  of  i)hyHiologioal  effects  of  Apocijnum 

canmibinum 250 

May  20.  To  Harry  W.  Morse,  for  investigation  of  lumineat^cMiw  of  crystals. . .         200 

June    8.  To  W.  K.  Brooks,  for  investigation   of  Salpa  and   other  Pelagic 

tunicates 500 

June  30.  To  Theo<lore  Lyman,  for  measurement  of  wave  lengths  in  ultra 

violet  region 200 

1904. 

Jan.  21.  To  A.  S.  Packard,  to  complete  drawings  for  Part  II  of  Monograph 

on  Bombycine  Moths 2(X) 

Feb.  28.  To  Wallaci*  C.  Sa])ine,  for  investigation  of  the  projiagation  of  lumi- 
nescence in  the  elect ric  spark 250 

Mar.  14.  ToThtHxlon*  Lyman,  for  measurement  of  the  Schumann  short  wave 
lengths,  and  investigation  of  their  al)sorption  in  air  (second  appro- 
priation ) 150 

Mar.  17.  To  W.  T.  l*orter,  for  investigation  of  stimulation  of  muscle  by  high- 

f re(]uency  eUn'tric  currents liOO 

Total  appropriations  for  the  Academy  year  1903-4 3, 050 

The  board  has  received  from  R.  H.  Chittenden  the  sum  of  S465.85, 
being  an  unused  balance  of  appropriation  made  him  March  30,  1897. 

Including  the  above  approi)riations,  the  total  amount  of  gnints  in 
aid  of  scientific  research  since  the  institution  of  the  Bache  fund,  in  1871, 
is  ^74,793.97;  de<lucting  the  unuscul  })alun(;es  returned  of  ^,347.68, 
the  net  amount  expended  is  $70,44i;,ii9. 
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The  distribution  according  to  the  various  branches  of  science  is 
shown  in  the  following  table: 


Object. 


Number. :    Granted. 


Biology 

Geolofry  and  i^eopbysics 
Phyidcs  and  chemistry  . . 

Astiaphyflics 

Astronomy 


Total. 


32 
23 
38 
17 
24 

134 


$15,850.00 
12,2fi0.00 
20,333.97 
12,675.00 
13,675.00 


74,793.97 


Returned.   Net  cost. 


$2,073.02  $13,776.98 
12,260.00 
19,419.31 
12.675.00 
12,315.00 


914.66 


1.360.00 


4,»17.68       70,446.29 


Respectfully  submitted. 


Apbil  13,  1904. 


S.  C.  Chandler. 
11.  p.  bowditch. 
Ira  Kemsen. 


REPORT  OF  THE    DIRECTORS   OF   THE    BENJAMIN    APTHORP   (JOULD    FUND 
FOR   THE   A(^A1>EMY    YEAR    llM)3-4. 

The  directors  of  the  Benjamin  Apthorp  (lould  fund  present  the 
following  report. 

The  following  appropriations  have  been  made  since  the  last  stated 
meeting  of  the  Academy,  April,  1903: 

1903. 

May  13.  To  Charles  L.  Doolittle,  for  investigation,  with  n^tlex  zenith-tul)e 
and  zenith-telescope,  of  variation  of  latitudes,  al)ernition  and 
allied  problems $1,(X)0.00 

Jnne  15.  To  Paul  S.  Yendell,  to  close  the  account  of  api)rc>priation  of  De- 
eeml)er  5,  1900  ($225),  of  which  he  has  refunded  $63.45, 
January  2),  1902,  making  the  actual  sum  exj)ended  for  this 

account,  net,  $173.85 12.30 

190*. 

Mar.  18.  To  H.  A.  Peck,  for  definitive  compntiiti(m  <»f  cometary  orbit KM).  00 

Following  is  a  summary  of  the  operation  of  the  fund  since  its  foun- 
dation in  November,  1897: 

Receipti!  of  net  income  from  Noveml)er,  1897,  to  April,  1^)3 $4, 440.  81 

Add  estimated  accrued  incr)me  for  year  1903-4,  say 900.  00 

5,  .340. 81 
Total  expended  for  scientific  investigation,  as  shown  by  the 
several  reportfi  of  the  directors  to  date,  including  outstand- 
ing obligations $4, 378. 85 

Income  invested  as  a  sinking  fund,  toward  meeting  an  a<ldi- 
tional,  deferred,  and  contingent  grant  of  $2,500,  reported  on 

page  11  of  the  Academ v*8  report  of  1902 1 ,  000. 00 

5,  378.  85 

Ezceas  of  appropriations  made  over  income,  to  date 'SS.CH 

Respectfully  submitted.  ^^^^,.,^  jj^^^ 

Lewis  Boss. 

Skth  C.  Chandler, 
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REPORT  OF  THE   WATSON  TRUSTEES. 

Under  the  arrangement  already  reported  to  the  Academy,  the  work 
of  preparing  tables  of  the  Watson  asteroids  has  been  carried  on  under 
direction  of  Prof.  A.  O.  Leuschner,  of  the  University  of  California. 
The  latteT  has  two  computers  working  under  his  direction,  and  he 
reports  a  satisfactory  rate  of  progress.  The  geneml  perturbations  of 
all  the  asteroids  discovered  }>y  James  C.  Watson  are  substantially 
completed,  with  the  exception  of  Aethra,  which  was  observed  only 
during  the  ()pix)sition  at  which  it  was  discovered,  and  has  never  been 
recognized  since.  To  all  appeamnce  this  asteroid  will  have  to  ])e  left 
out  of  the  present  consideration. 

There  is  still  an  availa))le  ))alance  of  income  of  $1,206.04,  which, 
with  the  accruing  income,  will  enable  the  work  to  be  carried  on  through 
at  least  the  pres(»nt  year.  The  principal  work  which  now  remains  to 
])e  done  is  to  tabulate  the  perturbations,  compare  the  results  with 
observations,  and  correct  the  elements. 

Hespectfully  submitted. 

Simon  New<^omh,  • 
Chairvian  Watsfm  TruMtetH, 

REPOUT   OF   THE   HENRY    DRAPER   COMMITTEE,  1903-4. 

The  fifth  clause  of  the  deed  of  gift  by  Mrs.  Henry  Dmper,  estab- 
lishing the  Henry  Drajx^r  fund,  is  as  follows: 

Fiftli.  In  triiHt,  that  if  at  any  time  or  timcH  the  interoBt  and  income  of  the  said 
trust  fun<l  of  $<),IK)0  shall  excemi  the  amount  niM-^^swary  for  the  ntriking  of  said  nie<ial 
and  tiie  eare  of  the  8ai<i  die  and  of  tlie  fund,  such  surphis  over  and  alxjve  the  sum 
or  sums  so  n*<iuire<l  for  the  purix)«^of  tlie  trust  as  lien^nbefort^  re«'it4*<]  and  si't  forth 
shall  be  use<l  in  sueh  manner  as  shall  Ihj  selected  by  said  National  Academy  of 
Scien(H»s,  in  aiil  of  investigation  and  work  in  astronomii^al  physics  to  lx>  made  and 
carritMl  cm  by  a  citizen  or  citizens  of  the  United  States  of  America. 

In  ji  lett<>r  dated  June  22,  11)03,  Mrs.  Dnipc^r  writes: 

With  reference  to  the  Henry  DraptT  nuMlal  fund  of  the  National  Academy  of 
Seiences,  my  desire  is  that  the  income  thereof,  above  what  is  re<iuir(Ml  to  j)rovide 
the  l>raj)er  medals,  should  1k^  allowed  to  accumulate  and  should  Ik*  added  to  the 
principal  until  (he  latter  amounts  to  $10,000.  Then»after  any  exc(»ss  of  income  of 
this  fund  over  and  above  that  neede<l  for  the  jmrchase  of  mtHlals  I  should  1h'  willing 
to  have  umhI,  under  the  direction  of  the  Academy,  for  purposes  of  research  in  the 
line  for  which  the  fund  was  ori^nally  given. 

It  is  therefore  recommended  ])y  the  oonnuittee  that  no  appropria- 
tions 1x5  made  for  research,  but  that  the  excess  of  income  be  added  to 
the  principal. 

EnwAKi)  C  Pickering,  Chairman, 
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The  Acttdemy,  on  rocoinineiidation  of  tho.  (^ouneil,  adopU^d  the  fol- 
lowing roHohition: 

Remlred,  That  the  trea«urt»r  Ije  in8triicte<l  to  re8t*rve  the  income  of  th«»  I)nii>er  fund 
not  re<]uired  for  tlie  giving  of  the  Draper  nuHlal  and  hi  vest  it  until  the  original  fund 
amounts  tcj  ten  thousand  <loIIarH;  proviile*!  that  in  a  nun*  of  exceptional  iin|>ortance, 
the  tru8teeH  of  the  DrajxT  fund  !>«  instmcteil  to  brhig  the  application  for  a  grant 
before  the  At^adeniy. 

ELECTIONS. 

Mossi-H.  Billings,  Bowditch,  Brush,  Halo,  Walcott,  and  Wolch,  wore 
olerted  nienilH^rs  of  the  council. 

Mt\s8r.s.  William  T.  Coun<*ihnan,  William  Morris  Davis,  John  Ulric 
Nef,  and  Williaoi  Fogg  Osgood,  wore  <»loctod  moml)ersof  the  Ai'ademy. 

The  folio  wing -named  gentlemen  wore  oloetod  foreign  associat(\s  of 
the  Academy:  Messrs.  Ludwig  l^>ltzmann,  of  V^ienna;  George  11. 
Darwin,  of  Cambridge;  Paul  Khrlich,  of  Frankfurt-am-Main;  Kmil 
Fist*her,  of  Ikirlin;  William  Muggins  and  William  Ramsay,  of  Lon- 
don; H.  Kosenhusch,  of  Ih^idelherg,  and  Hugo  de  Vrios  of  Amsterdam. 

DEATHS. 

The  Academy  lost  only  one  memlM».r  during  the  year  1004,  Mr. 
Charles  Emei-son  Beech(»r,  who  died  on  the  14th  of  February. 

Karl  Alfred  ltitt*?r  von  Zittel,  a  foreign  associate,  died  January  T), 
IIKM. 

INTERNATIONAL  ASSOCIATION  OF  ACADEMIES. 

The  International  Assoi'iation  of  Academi(»s,  of  which  th(»  National 
Academy  of  Sciences  is  a  constituent  mem])er,  met  in  London  May 
25-27,  19t)4.  Our  Acudemy  was  represented  i)y  one  of  its  foreign 
niem}>ers.  Sir  Archii»ald  Geikie,  F.  K.  S.  The  object  of  this  associa- 
tion is  to  promote  cooperation  among  the  heading  scientilic  organiza- 
tions of  the  world  and  to  sugg(»st  and  support  lines  of  research  in 
subjects  of  international  importance. 

Among  the  subjects  to  which  attention  was  especially  directed  at 
the  meeting  was  the  proposed  work  of  the  IntiM'national  Seismological 
As-sociation,  in  which  it  is  hoped  that  the  United  States  will  Ih^ 
represented. 

LIST  OF  PAPERS  PRESENTED  AT  THE  APRIL  SESSION. 

On  Fluorescence  Spc^ctm.     E.  L.  Nichols  and  Ernest  Merritt. 

Spectra  of  Gas  at  High  Tempi' nitures.     John  Trowbridge. 

Short  W^ave-Lengths  of  Light.  Theodore  Lyman.  (Presented  by 
John  Trowbridge.) 

Spectra  produced  by  the  Wehnelt  Interrupter.  H.  W.  Morse. 
(Presented  by  John  Trowbridge.) 

Note  CD  Badioactivity  and  Autoluminescence.     (leorge  F.  Barker. 
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A  Double  Suspension  Appamtus  for  determining  the  Acceleration 
of  Gravity.     R.  S.  Woodward. 

The  Compressibilit}'  of  the  Earth's  Mass  required  b}^  the  Laplacian 
Law  of  Density  Distribution.     R.  S.  Woodward. 

The  Disposition  of  Rainfall  in  the  Basin  of  the  Chagres.  Henry  L. 
Abbot. 

Surface  Friction  of  the  Air  at  Speeds  below  40  Feet  a  Second.  A.  F. 
Zahm.     (Introduced  by  A.  Graham  Bell.) 

Physiological  Economy  in  Nutrition,  with  Special  Reference  to  the 
Minimal  Proteid  Requirement  of  the  Healthy  Man.  A  Preliminary 
Report.     R.  11.  Chittenden. 

Recent  Paheontological  Discoveries  bj'  the  American  Museum 
Exploring  Parties.     Henry  F.  Osborn. 

Reclassification  of  the  Reptilia.     Henry  F.  Osborn. 

Position  of  the  Limbs  in  the  SaurojXKla.  W.  D.  Matthew.  (Sub- 
mitted by  Henry  F.  Osborn.) 

A  Preliminary  Rei)ort  upon  Apocynum  cannabinum.  Horatio  C. 
Wood,  jr.     (Presented  by  Horatio  C  Wood.) 

Biogmphical  Memoir  of  James  Hadley.  Arthur  T.  Hadley.  (Pre- 
sented })y  the  Home  Secretary.) 

Biographical  Memoir  of  Henry  Barker  Hill.     Charles  L.  Jackson. 

The  Multi-nippled  Sheep  of  Beinn  Bhreagh.  Alexander  Graham 
Bell. 

Appliciition  of  New  Statistical  Methods  to  the  Question  of  the 
Causes  Influencing  Sex.     Simon  Newcomb. 

Not«  on  the  Simplest  Possible  Branch  of  Mathematics.     C.  S.  Peirce. 

The  president  announced  the  appointment  of  Messrs.  Gilbert  and 
Hale  to  represent  the  Academy  at  the  fiftieth  anniversary  of  the 
founding  of  the  University  of  Wisconsin. 

The  president  announced  that  Sir  Archibald  Geikie  and  E.  Ray  Lan- 
kester,  foreign  associates  of  the  Academy,  had  been  appointed  to  rep- 
resent the  Academy  at  the  meeting  of  the  International  Association  of 
Academies  May  24,  11*04;  also  that  the  Royal  Academy  of  Scienires  of 
Madrid  had  })een  admitted  to  membership  in  the  International  Asso- 
ciation of  Academies. 

PRESENTATION  OF  THE  DRAPER  MEDAL. 

The  Henry  Draper  medal  was  presented  to  Mr.  George  E.  Hale  at  the 
New  Willard  Hotel,  Washington,  on  Wednesday  evening,  April  20, 
1904.  Upon  this  occasion  the  following  statement  was  read  giving  the 
reasons  for  this  award: 

To  THE  National  Academy  of  Sciences: 

The  work  of  ProfeHsor  Hale  may  lx»  divided  into  four  classes:  Investigations  of 
solar  i>henoiuena,  studies  of  stellar  s])ectra,  editing  the  Astrophysii^l  Journal,  and 
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the  executive  work  involved  in  the  direction  of  the  Yerkes  Observatory.  In  1868, 
it  wafi  shown  by  Jansnen  an<l  F^ockycT,  in<lei)en(iontly,  that  solar  protuberances 
might  he  observed  when  tlie  sun  was  not  eclipHed.  The  method  einployeil  was  to 
allow  an  image  of  the  e<lge  of  the  sunV  disk  to  fall  ninm  the  slit  of  a  spectroscoi)e, 
an<l  thus  obtain  the  Hi)ectrum  of  this  rej^ion  only.  If  the  image  of  a  i)rotulx»rance 
fell  upon  the  slit,  so  large  a  jxjrtion  of  it«  light  was  mon<H^hromatic  that  the  hydrogen 
line  C  api)eared  as  a  bright  Vun^  in  the  corresinindiiig  portion  of  the  spectrum.  If 
now  the  slit  was  widened,  the  form  of  the  protulH^nince  IwM'ame  visible.  By  placing 
a  Hecon<l  slit  so  as  to  cut  off  all  i)ortionH  of  the  siiectrum  excejit  that  o^the  line  to  ]>e 
studied,  replacing  the  eyepiece  by  a  photographic  plate,  and  giving  similar  motions 
to  the  latter  and  to  the  image  of  the  sun  on  tlie  slit  we  have  the  si)e<^tn)heliograph. 
The  principal  credit  must  \h}  given  to  Profess* »r  Hale  for  the  independent  invention 
of  this  instnnnent,  for  excellence  in  the  plans  of  it^  mechanical  (ionstruction,  for 
skill  in  its  use,  and  iar  the  final  results  obtaine<l  with  it,  although  as  almost  always 
ha[)iH*ns,  a  j>ortion  of  the  cre<lit  must  ho  given  to  other  a*«tronomerH  who  were  pur- 
suing the  same  line  of  work.  With  this  instrument  we  may  therefore  analyze  the 
light  of  any  object,  obtaining  a  serirs  of  phot  digraphs  wfiirh  show  the  relative  pro- 
|Mirtion  of  rays  of  eai'h  different  wave  length  in  its  different  part><.  When  the  sun  is 
the  object  <»l)«erveil  we  obtain  widely  different  results  for  the  protul>en4nces,  fa4;ula^, 
and  si>ots.  ^  The  extent  and  charact<'r  of  the  different  |M>rtions  is  thus  shown  far 
better  than  would  l)e  possible  in  an  onlinary  photograph. 

Professor  Ifale  has  shown  the  siune  skill  in  invention,  construction,  and  applica- 
tion in  the  other  jK^rtions  of  his  work.  The  [iroblem  of  photogniphing  the  spectra 
of  stiirs  of  the  third  and  fourth  tyiH'S  is  one  of  unusual  ditliculty.  Owing  to  the  reil 
(»lor  of  theses  stars  they  onlinarily  pro<luce  but  little  impression  upon  the  photo- 
graphic plat^".  By  the  great  light-col leeting  jM>vver  of  the  4()-inch  n^fnictor,  and  the 
xifiv  of  isochromatic  plati's,  rroft»8sor  Hale  succee<le<l  in  photogniphing  tht^  spectra  of 
these  stars  with  a  large  dispersion.  He  was  thus  able  to  classify  them  and  to  show 
the  resemblances  of  the  sptK'tni  of  stars  of  these  two  classes.  This  is  the  more 
remarkable  since  visimlly  or  with  a  small  dispi'rsion  the  siH'^ttra  appear  very  unlike. 

During  the  years  1893,  1894,  and  1S95  Profea^or  Hale  edited  the*  a.strophysical  por- 
tion of  Astrcmomy  and  Astrophysics.  In  January,  1890,  he  established  the  Astro- 
physical  Journal,  associating  with  him  the  heading  astrophysicists  of  the  world  as 
assistant  e^litors.  With  the  liberal  sujjport  of  the  University  of  Chicjigo  he  has 
made  this  journal  a  nearly  complete  compendium  of  the  work  done  in  astrophysics 
during  the  last  nine  years. 

The  manifold  duties  of  the  dinMttor  of  a  great  ol)servatory  may  not  lx»  appreciate*! 
by  one  who  sees  only  the  n»sult,s.  To  attain  success  gixwl  judgment,  patience,  skill, 
an<l  knowle<lge  of  a  gnnit  variety  of  subjects  are  re(|uire<l.  For  the  establishment, 
erection  of  buildings,  c<mstruetij)n  of  instruments,  selection  of  oflicers,  general  plan 
of  work,  and  assignment  of  duties,  a  vast  amount  of  time  and  energy  is  requireil 
liefore  the  actual  scientific  work  liegins.  Those  who  avail  themselves  of  these  facili- 
ties may  fail  to  rememlK»r  that  l)ut  for  the  director  none  of  thes<*  appliances  would 
have  ])een  at  their  dis[>osid.  It  is  unnecessary  to  enumerate  the  researches  carried 
on  and  in  progress  at  the  Yerkt^s  ()l>servat(>ry,  and  how  nuich  astronomy  would  have 
lost  but  for  its  lilwral  endowment  and  skillful  direction. 

The  reasons  enumerate<l  alM>ve  show  why  the  Henry  DrajK^r  medal  has  l>een 
awardetl  to  Prof.  George  Ellery  Hale. 
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AUTUMN  MEETING  OF  THE  ACADEMY. 

SCIENTIFIC  SESSION. 
[  Held  in  New  York  November  15  and  16,  1904.] 

A  scientific  session  for  the  reading  of  papei's  having  been  called  l)}- 
the  council,  the  Academy  met  in  Havemcyer  Hall  of  Columbia  Uni- 
versity, New  York  City,  November  15  and  16,  1904. 

Vice-PreHident  Kemsen  presided  at  the  sessions,  and  the  following 
members  were  in  attendance:  Messrs.  Billings,  Boas,  Boss,  Bowditch, 
Brewer,  Brooks,  Cattell,  Chandler  (C.  F.),  Chittenden,  Comstock 
(C.  B.),  Dutton,  Kmmons,  Hague,  Hastings,  Mitchell,  Morley,  Morse, 
Newcomb,  Peirce,  Penlield,  Prudden,  Kemsen,  Verrill,  Walcott,  Web- 
ster, Wells,  and  Woodward. 

The  following  papers  were  presented: 

Biographical  Memoir  of  Charles  Emerson  Beecher.     W.  H.  Dall. 

On  the  Affinitie«s  of  tlie  Pelagic  Tunicates.     W.  K.  Brooks^ 

The  Life  History  of  TurnUtpmn,     W.  K.  Brooks  and  S.  Rittenhouse. 

Plun'ontA  archltecki;  Its  Anatomy,  Life  History,  and  Branching 
Habits.     W.  K.  Brooks  and  R.  P.  Cowles. 

On  the  Electrical  Resistance  of  a  Vacuum.     John  Trowbridge. 

Psychic  Associations  in  Primitive  Culture.     Franz  Boas. 

Time  Electrical  Impulses.  M.  I.  Pupin.  (Introduced  by  R.  S. 
Woodward.) 

The  Occurrence  of  Maxima  and  Minima  of  Atmospheric  Nucleation 
in  Approximate  Coincidence  with  the  Winter  and  Summer  Solstices, 
respectively.     C.  liarus. 

The  System  of  Magnetic  Forces  Causing  the  Secular  Variation  of 
the  Earth's  Magnetism.  L.  A.  Iteuer.  (Introduced  by  R.  S.  Wood- 
ward.) 

The  Influence  of  Low  Proteid  Metal )olism  on  the  Formation  and 
Excretion  of  Uric  Acid  in  Man.     Russell  H.  Chittenden. 

Note  on  the  Theory  of  Experiments  to  Detect  the  Second  Power  of 
the  Aberration  of  Light.     Edward  W.  Morley. 

Report  of  a  Repetition  of  the  Michelson-Morley  Experiment  on  the 
Drift  of  the  Earth  through  the  Luminiferous  Ether.  Edward  W. 
Morley. 

On  Topical  (ireometry.     C.  S.  Peirco. 

An  Experimental  Demonstration  of  the  Formation  of  Centrosomes 
de  novo.     N.  Yatsu.     (JVesentcd  by  E.  B.  Wilson.) 

An  Analysis  of  the  Phenomena  of  Organic  Polarity.  T.  H.  Morgan. 
(Introduced  by  E.  B.  Wilson.) 

Experiments  on  Preloailization  in  the  Annelid  0\^m.     E.  B.  Wilson. 

The  Absolute  Value  of  the  Acceleration  of  Gravity  Determined  by 
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the  Ring-Pcnduluin  Method.  C  K.  Mcndenhall.  (Presented  by  R.  S. 
Woodward.) 

The  Double  Sii8{)ension  Pendulum  for  Measuring  the  Acceleration 
of  Gravity.    R.  S.  Woodward. 

Biographical  Memoir  of  Roljert  Empie  Rogers.     Kdgar  F.  Smith. 

A  Determination  of  the  Dispersive  Power  of  the  Human  Eye. 
Charles  S.  Il&stings. 

The  Air  in  the  New  York  Subway.     ( -harles  F.  Chandler. 

The  Genus  Claytonia:  Morphological  and  Anatomical  Studies.  Theo. 
Holm.     (Introduced  by  George  Ij.  GcKKlalo.) 

BUSINESS   MEKTINO. 

[New  York,  November  16,  1904.] 

A  business  meeting  of  the  Aaidemy  was  held  November  16,  with 
the  vice-president,  Mr.  Ira  Remsen,  in  the  chair. 

PRELIMIN\RY    KKPOKT    FROM   THK   (OMMITrKK   ON    HOI.AR    RF^IKARCII. 

The  President  and  Council  of  the  National  Academy  of  Sci- 

EN(7ES. 

Gentt^emen:  Wc  have  the  honor  to  report  that  inunediately  after 
the  appointment  of  the  committee  by  the  Academy,  plans  were  made 
to  secure  the  aid  of  various  societies  in  Europe  and  America  for  the 
purpose  of  preparing  a  genenil  scheme  of  cooperation  in  solar  research. 
The  societies  were  invit4Ml  to  api^oint  committees  on  solar  research, 
and  to  send  delegates  to  a  conf(M*ence,  which  we  decided  to  hold  in 
SepteiAber  at  St.  Louis,  on  the  occjision  of  the  International  Congress 
of  Art**  and  Sciences.  Some  societies  had  already  adjourned  for  the 
summer  when  the  invitations  were  received,  and  therefore  could  not 
comply  with  our  request.  Nevertheless,  the  general  response  was  very 
satisfactory,  and  the  meeting  of  delegates  at  St.  Ijouis  was  a  fairly 
representative  one.^ 

We  respectfully  request  the  Academy  to  ask  the  approval  by  the 
International  Association  of  Academies  of  the  proposed  plan  of 
cooperation  in  solar  research.  It  is  desirable  that  such  approval 
should  be  secured  as  soon  as  possil)Ie,  in  order  that  the  work  may  be 
well  organized  before  the  sun-spot  maximum,  which  may  occur  next 
year. 

It  was  the  wish  of  the  conference  that  all  of  the  committees  repre- 
senting societies  should  be  standing  commit  tees,  in  order  that  the 
members  may  frequently  discuss  the  various  ([uestions  under  consid- 
eration.   We  accordingly  recjuest  that  this  connnittce  be  contiiuied. 

Respectfully  submitted. 

(iF:<>K<}K  K.  Half:,  ('Inn nun?). 


''The  various  papere  n»ad  at  tho  rrmlVrenci'  n\\  siilar  n'smrrh  may  bo  fniirul  in  the 
Afltrophyflical  Journal,  VoIh.  XX-XXI,  \o.  5,  DocoiiiIht,  1904  ami  No.  1,  January, 
1905. 

S.  Itoc  178,  58-:S 3 
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The  following  roHoliitions  were  adopted: 

Resolved^  That  the  National  Aca<lemy  of  SciencoH  ask  the  approval  by  the  Int-er- 
national  A»?wiation  of  Acaclemii>s  of  the  projwsed  plan  of  cooperation  in  solar 
research,  as  set  forth  in  the  report  of  the  conimittee  having  that  matter  in  charge. 

Rewlvedy  That  the  committee  on  solar  research  be  made  a  standing  conmiittee  of 
the  Academy. 


REPORT  OF  THE  COMMITTEE  ON  SOLAR  RESEARCH  OF  THE 
RATIONAL  ACADEMY  OF  SCIENCES. 

The  eoniiiiittec  on  solar  research  respectfully  submits  the  following 
report: 

The  committee  was  appointed  at  the  annual  meeting  in  April,  1904, 
in  accordance  with  the  following  resolution: 

Jieiiohcd^  That  a  conimittee  1h?  api>ointed  tr>  (consider  the  preparation  of  general 
plans  for  solar  re.search  and  to  cooj>eni(e  with  other  committees  and  institutions  in 
preparing  plans  in  case  such  a<rtion  appears  to  Ih'  advisable. 

As  soon  as  ])ossible  after  the  animal  meeting,  a  circular  letter  was 
sent  to  various  academies  and  societies  in  Europe  and  the  United 
States,  requesting  them  to  appoint  committees  on  solar  research,  and 
to  send  delegates  to  an  international  conference,  at  which  steps  would 
be  taken  to  perfect  a  plan  of  organization.  It  was  recognized  that  no 
final  action,  respecting  which  the  opinions  of  solar  physicists  in  gen- 
eral should  be  obtained,  could  be  taken  at  this  preliminary  conference, 
the  purpose  of  which  was  rather  to  prepare  the  way  for  definitive 
work  at  a  later  date. 

The  minutes  of  the  conference,  which  was  held  at  St.  Louis  on  Sep- 
tember 23,  1004,  are  appended  to  this  report.  The  decisions  of  the 
conference  have  been  communicated  to  the  various  academies  and  soci- 
eties, and  appointments  of  representatives  of  the  various  committees 
as  members  of  the  international  committee  have  been  made  in  a  num- 
ber of  cases.  The  conunittee  on  programme,  appointed  at  St.  luouis, 
is  also  at  work.  At  the  recommendation  of  the  committee  the  follow- 
ing resolution  was  adopted  at  the  business  meeting  of  the  Academy 
held  in  New  York  November  !«,  1D04: 

liesitJred,  Tluit  the  National  Academy  of  8cicnc(»8  ask  the  approval  of  the  Interna- 
tional Association  of  Academies  of  the  i)roi)osc<.l  plan  of  co(ij>cration  in  solar  research, 
SIS  set  forth  in  the  report  by  the  committi^e  having  that  matter  in  charge. 

This  resolution  and  the  report  was  referred  to  Prof.  Simon  A.  New- 
coml),  foreign  secretary,  for  transmission  to  the  International  Associ- 
ation of   Academies.     A  n»solution  making  the  conunittee  on  solar 
research  one  of  the  standing  conunittees  of   the  Academy  was  also 
adopted. 

It  is  expected  that  a  second  conference  will  !)e  held  in  Europe  in  the 
autunm  of  1005,  and  that  a  definite  plan  of  cooiHimtion  in  solar  research 
will  then  bo  adopted. 
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The  following  table  contains  a  list  of  coininittceis,  delegates  to  the 
St.  Louis  conference,  and  members  of  the  international  committee, 
hitherto  appointed  by  various  societies: 


Society. 


Royal  Society  of  England 

Royal  AHtronomlcal  Society 

AMronomical  Society  of  France. 

French  Phy»ical  Society 

German  PhyslcAl  Society 


Committee. 


I 


Delegates  prcj«ent 
at  conference. 


Amsterdam  AcademyofScienccH 
Society  of  Italian  SpectrowopistK 

Vienna  Academy  of  Sciences 

St.  Petersburg   Academy   of 

Sciences. 
Sabcommittee  of  International 

Meteorological  Committee. 
Stockholm  Academy  of  Sciences. 
Ajitronomicnl  and  Astrophysical 

Society  of  America. 

American  Ph>-Klcal  Society 

National  Academy  of  Sciences. . . 


Hnggins.    Christie,     Lockyer,     Turner 

Schuster,  Newall. 
Tnmer,  and  others  to  Ix*  ap-   do . 

pointed. 
Deslandrcs.  du  la  Bamne  Pluvi-     Poincare 

nel,  (Juillaume,  Flammnrlon. 
PoincarO.    Fabry,    I*erot.  Des-    do  . . 

land  res. 
Ebcrt,  Kayner,  Krensler,  Lnm- 

mer,     Priugshcim,     Riiiige. 

Straubol,  \Vil}iing. 

Kapteyn,  .hiliiis Kaptcyn. 

Tacchini,  Ricc6.  Chistoni,  Mas- 
can. 

Hann,  Weiss,  von  l^mg,  Exner.    Woltzmaiin  . 
Bclapolnky  nn<l  others Backlund 


Hassclherg,  Dnnc^r,  Angstrimi.. 
Frost,  Abbot,    Bauer,   Jewell. 
Perrine. 


Member  of 

international 

committee. 


Deslandres. 


Kayst'r. 


Rolch 


Arrhonius'i 

Frost,   Abbot, 
Bauer,    Jewell. 
Perrine. 
Ames,  t'rew,  Lewis.  Menden-  I  Crew.    Mendeii- 

hall,  E.  F.  Nichols.  I      hall. 

Hale,CamplH*ll,l^ngley,Mi<'h-  |  Hale,  (-ainpbell  .. 
elson,  Young.  I 


Abbot. 


Hale. 


a  Acting  unofficially. 


Bcspectfully  submitted. 


George  E.  Hale. 
W.  W.  Campbell. 
S.  P.  Lanoley. 
A.  A.  Michelson. 
C.  A.  Young. 


817PPLBMENTAKY    PAPEK — I.NTKKN.XTIONAJ,   rooi'KKATION    IN   St>LAU   KKSKAKCH. 

[Minutes  of  the  meeting  of  delegates  to  the  t^uiference  on  solar  research,  held  in  the  hall  of  congresses, 

St.  Louis,  September  2:$,  19^1.] 

As  chairman  of  the  eoiiimittee  Oil  Holar  research  uf  the  National  AcacU'iny  of  Sciences, 
which  had  isHiunl  the  call  for  the  conference,  Trof.  CJeorjre  K.  Hale  calltMl  the  inet»t- 
ing  to  onler  and  explained  the  purpose  of  the  conference.  Aft<'r  referrin>^  to  pn*- 
vious  movements  to  secure cooiwration  in  solar  resiuirch,  heeinphasize<l  the  ii!iiM»rtance 
of  eniHiurajiring  individual  initiative,  and  unred  that  no  lean  attention  Ih»  j>aid  to  suirh 
encouragement  than  to  the  accoinplislnnent  of  lar^e  i)ieces  of  routine  work  through 
Gooperati  ve  effoi  t. « 


ttfcsee  Astrophysical  J'ournal,  December,  1904. 
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Thv  followinji:  oftic^^re  were  then  elected  to  starve  for  this  meeting:  President, 
Prof,  (xeorge  E.  Hale;  vice-president,  I'rof.  Henri  Poincare;  retronling  secretary, 
Prof.  C.  I).  Perrine. 

A  motion  that  for  this  meeting  the  voting  be  by  societies,  and  that  each  society  })e 
allowed  one  vote,  was  adopted. 

A  motion  was  made  and  carrried  that  the  chairman  of  eacli  society's  committee 
should  cast  the  vote  for  that  society. 

After  some  remarks  by  Professor  Hale  on  cooperation,  the  following  motion  was 
made  by  Professor  Turner: 

That  this  meeting  is  in  favor  of  the  organization  of  a  scheme  of  international 
cooperation  in  solar  research  which  shall  encourage  individual  initiative,  provide 
suggestions  for  definite  lines  of  work,  and  facilitate  the  collection  of  results  for 
publicAtion. 

This  expression,  after  remarks  ])y  Professors  Poincar^,  Boltzmann,  and  Hale,  was 
made  the  sense  of  the  meeting. 

Professor  Hale  stated  that  in  api>ointing  its  committee  on  solar  research  the 
National  Academy  of  Sciences  had  given  the  committee  authority  to  join  the  presi- 
dent and  fcjreign  secretary  of  the  academy  in  presenting  its  plans  for  cooperation  to 
the  International  Association  of  Academies.  The  opportunity  now  existed  of  secur- 
ing the  views  of  the  conference  on  this  subject. 

After  remarks  by  various  delegates  upon  the  relations  of  scientific  societies  among 
themselves  and  to  the  International  Association  of  Ac^emies,  the  following  motion 
was  made  V)y  Professor  Poincan^*: 

That  the  committee  to  l)e  appointetl  at  this  meeting  negotiate  with  the  Academy 
of  Sciences  of  Vienna  with  the  view  of  obtaining  the  approval  and  the  patronage  of 
the  Int4»rnational  Association  of  Ac^a^lemie^. 

This  motion  was  seconded  by  Professor  Boltzmann  and  adopteil. 

A  short  discussion  then  ensued  ujwn  the  fullness  of  the  representation  of  interested 
individuals  and  societies  in  the  preparation  of  plans  for  c(.M)peration  in  solar  research. 

Doctor  Bauer  moveil  that  the  sulnrommittee  on  terrrestrial  magnetism  and  atmos- 
pheric electricity  of  the  international  mett^orologic^l  committee  l)e  invited  to  appoint 
a  conunittee  to  co()i)erate  with  the  solar  research  committee. 

This  motion  was  sec*onded  by  Mr.  Rotch  and  adopted. 

Professor  Turner  moved  that  the  Hungarian  Academy  of  S(nenci«of  Budapest  also 
l>e  invited  to  appoint  a  committtn^  to  cooperate  with  the  solar  research  (;ommittee. 

This  motion  was  secondinl  by  Professor  Frost  and  adopted. 

The  following  general  motion  wiis  then  made  by  Professor  Poincar^  and  adopted: 

That  the  international  committee  on  solar  research,  to  l>e  appointed,  be  authorized 
to  invite,  at  its  discretion,  societi(»s  and  individuals  which  have  been  omitted,  to 
cooiwrate. 

The  subject  of  the  fonnation  of  an  international  committee  was  then  discussed. 

Professor  Turner  move<l  that  each  c(wnmittee  i)articipating  l)e  invited  to  apx)oint  a 
member  to  serve  on  the  international  committee. 

This  motic^n  was  seconded  by  Professor  Camj)bell  and  a^lopted. 

Mr.  Rotx'b,  delegate  of  the  subcommittee  of  the  international  meteorological  com- 
mittet*  on  the  n^lationshij)  between  meteorological  and  R^lar  phenomena,  Reported  on 
the  recent  intH'tirig  of  the  sulx-onnnittee  at  Cand)ridge.  At  that  meeting  the  invita- 
tion of  the  National  Academy  of  Sciences  to  co^)i>erate  with  the  other  conunitteee 
was  accept«Ml. 

A  short  discussion  followed  on  a  provisionjd  programme  of  oliservations,  at  the 
conclusion  of  which  I Vofessor  Turner  nominated  the  following  gentlemen  as  a  com- 
mittee to  pre|»are  a  provisional  programme,  sui'li  committet^  to  have  power  to  add  to 
itj5  liumlx'r  at  discretion:  Prof.  Geoi^^^  K.  Hale,  Prof.  Arthur  Schuster,  Prof.  Svaiite 
Arrhenius. 
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Suggestionfl  from  M.  Deslandrcs  an  to  oliHervationH  to  be  undertiikeii^  and  the 
adoption  of  certain  uame«  of  instnnuentH  and  Molar  phenomena,  were,  at  the  HUggeH- 
tion  of  Pn)fe88or  Poini^ar^,  referred  to  the  cH)inmittee  on  ])roj?ramnie. 

Followhi^  a  discufleion  of  routine  ineaHiirementHand  computation,  Profewor  Turner 
offereil,  on  tiehalf  of  the  Oxfonl  UniverHity  ( )liHervatory,  to  undertake  a  iK>rtion  of 
this  work. 

A  motion  wajj  tlierefore  nia<le  hy  Mr.  AbI)ot  that  tlie  international  Ciiinmittett 
enter  into  ne^otiationH  with  the  Oxfi)ni  University  (MjHervatory  witli  the  view  of 
pn'ividin^  for  the  nieaMurement  of  ])lati'H  an<l  the  reduction  of  Holar  oljHi>rvationH. 

This  motion  was  Hecond<»d  by  I^rofessor  Cam])lH*ll  an<l  adopt (hI. 

Tlie  sufQ^cstion  wan  made  by  DcK'tor  Bauer  that  if  visual  niajrnetic  ol)t4ervation8, 
especially  miignetic  oljettrvations  at  the  eclipw  of  HH)r>,  could  Ik*  made  at  obfierva- 
toriesi  with  Hi)ecial  iuMtrnments  pn>vi<le<l  for  the  purpoitc,  it  was  pnwtically  certain 
that  the  reduction  of  BU(;h  ol>servations  would  Xw  undertaken  by  the  (^aniejjie 
Institution. 

A  memoir  on  standanln  of  wave  U^njjth,  prei>ar*Hl  by  MM.  l*en»t  aii<l  Fabry  on 
liehalf  of  the  Phyaical  S«^ciety  of  France,  was  prct»ented  by  Professor  Poincan\'' 

A  moticm  that  standards  of  wave  len^tli  should  Im'  det^'niiintHl  from  ti^rrestrial 
instead  of  solar  sources  was  n^ferrtnl  for  cousiderati(»n  to  the  international  commitUv. 

I*rofessor  On*w  dis<'US8iHl  the  (juestion  of  standards  of  wave  len«?th,  and  pointed 
out  the  necessity  of  n*placin^  Rowlan«rs  standanls  by  a  new  system.  lie  also  pre- 
sented a  pai>er  on  this  subject  by  Profess()r  Kayser  an<l  a  letter  from  Proft»ssor 
Michelson.« 

Mr.  Jewell  present***!  in  abstract  a  pa|H»r  on  Rowland's  standards.^ 

A  motion  by  Professor  Poincare  was  tlu^n  adopt«Mi  n*ferrinj?  the>H»  <*ommunications 
U>  the  international  c«Mnmitteti. 

Owing  to  a  lack  of  time  for  discussion  the  suljject  of  total  solar  iH'li|»st»H  was  refern*d 
to  the  international  conunittee  upon  motion  of  Prol'c^«4<)r  ("ampliell. 

r)xfonl  and  Meudon  were  suggest e*d  a.**  places  for  the  next  mi^t^ting.  The  inter- 
national committ*»e  was  emjwwereil  to  decide  both  the  plaa^and  time  of  meiMing,  on 
motion  of  Professor  Frost,  swonded  by  Professor  Poincrarc. 

I7jx)n  motion  of  l^rofeesor  Poincan'*  the  thanks  of  the  confen»nce  were?  tendenMi 
to  Professor  Hale  for  his  interest  and  activity  in  connection  with  the  conference. 

The  conference  then  adjourne<l. 

(/.  1).  Pkkrink,  Rt'conlimj  Strri'taifi. 


SCIENTIFIC  SURVEYS  OF  THE  PHILIPPINE  ISLANDS. 
[KeiKtrtof  II  fommitUM.'  ap|M>lnUMl  in  ])iiri(imniTi)fii  ^^'i^^^•^t  from  th«*  l*n*>»id».'m  <if  Ww  rnitisl  SlaU»s.] 

National  Academy  of  Sciences, 

Nnrf(tll\  Conn.,  Fvhruary  7;?,  lUOl. 
Sir:  I  hiivo  the  honor  to  transmit  to  you  horowitli  tlio  n'port  of  the 
conimitteo  appointiuU  at  your  ro<|uest,  to  consider  and   report  upon 
the  desimbility  of  instituting  scientific*  explorations  of  the  IMiilippinc^ 
IslandH  and  on  the  scope  proper  to  such  an  undertjikin<^. 
I  am,  sir,  very  resp<»ctfully,  your  obedient  servant, 

AsAPii  Hall, 
Yici'-Pr('i<hlrnt  Natifpntil  A('(t<}t'.nnj  nf  Scit^m'rs, 
The  President. 

0TO  be  published  hi  the  Di^^enilnT  nuniln'r  of  the  Antrophysical  Journal. 
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White  House, 
Washington,  December  26,  1902. 
My  Dear  Mr.  Agassiz:  I  should  like  much  a  report  from  the 
National  Academy  of  Sciences  on  the  desirability  of  instituting  scien- 
tific explorations  of  the  Philippine  Islands  and  on  the  scope  proper  to 
such  an  undertaking.  The  National  Academy  is  the  official  scientitic 
adviser  of  the  Government,  and  I  would  like  its  cooperation  in  plan- 
ning a  comprehensive  investigation  of  the  natural  resources  and  natural 
history  of  the  islands.  It  will  of  course  rest  with  Congress  to  decide 
the  extent  to  which  such  a  plan  can  be  carried  through;  but  I  should 
like,  at  any  rate,  to  have  a  plan  formulated. and  to  do  what  I  cun  to 
have  it  adopted. 

Sincerely  yours, 

Theodore  Roosevelt. 
Prof.  Alexander  Agassiz, 

Preifident  of  the  National  Acadei)ty^  Cainhridye,  Mam. 


National  Academy  of  Sciences, 

Wa^hm(ft^>n,  I).  61,  Janunry  H,  1903. 
Dear  Sir:  In  response  to  a  letter  addressed  by  President  Roosevelt 
to  Mr.  Agassiz,  as  president  of  the  National  Academy  of  Sciences,  and 
in  the  absence  of  Mr.  Agassiz  from  the  country,  Vic^-President  Hall 
has  named  the  following  committee  to  fornuilate  a  plan  of  organiza- 
tion as  suggested  by  the  President:  William  II.  Brewer,  chairman; 
(jeorge  F.  Becker,  C.  Hai-t  Merriam,  F.  W.  Putnam,  R.  S.  Woodward. 
This  committee  was  named  after  consultation  with  the  members  of 
the  council  living  in  Baltimore  and  Washington. 
Very  respectfully,  yours, 

Arnold  Hague,  Home  Secretairy. 
Mr.  William  H.  Brewer, 

Yalv  ihuvtrfnity^  New  ILweu,  Conn. 


Report  of  the  ( -ommittee. 

(1)    NEED   VOM   comprehensive    WORK. 

The  committee  has  the  honor  to  report  as  follows: 

The  primary  incentive  to  scientific  exploration  of  the  Philippine 
Islands,  as  of  any  other  rc^gion,  is  a  desire  to  promote  the  commercial 
and  industrial  welfare  of  the  inhabitants,  and  this  purpose  should  never 
be  lost  sight  of.  Experience  shows  that  this  end  is  best  attained  by  a 
comprehensive  investigation  of  facts  and  conditions  undertaken  in  a 
broadly  scientific  spirit.     Millions  of  dollars  have  been  spent  iu  search- 
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ing  for  coal  in  regions  where  the  rocks  are  far  older  than  the  coal 
measures.  It  was  the  seemingly  unpractical  science  of  paleontolog}^ 
which  put  a  stop  to  this  waste  and  enabled  geologists  to  outline  the 
areas  to  which  valuable  coal  fields  are  limited.  So,  too,  antiseptic 
surgery  is  an  application  of  recondite  bi'anches  of  l)otany  and  chemis- 
try. The  vast  benefits  which  the  Agricultural  Department  and  the 
Fish  Commission  have  conferred  upon  our  country  are  founded  upon 
the  untiring  labors  of  zoologists,  botanists,  and  chemists  whose  sole 
purpose  was  to  elucidate  the  truth;  and  long  after  Franklin,  took  the 
first  step  in  the  science  of  electricity,  economic  appliciitions  of  the 
knowledge  acquired  were  almost  undreamed  of.  In  short,  modern 
industrial  devolopment  is  an  outgrowth  of  pure  science,  and  almost 
every  discovery  of  science  is  ultimately  turned  to  economic  account. 
Hence  it  would  be  short-sighted  not  to  extend  to  the  Philippines  the 
broad  and  generous  spirit  of  research  which  animates  the  govern- 
mental scientific  work  of  the  Unit^nl  States. 

The  main  object  to  be  sought  in  planning  explorations  of  the  Philip- 
pines is  not  to  suggest  new  or  unusual  subjects  of  study  or  methods  of 
study,  but  to  provide  against  duplication  of  work,  and  to  arrange  for 
such  cooperation  Iwtween  the  officers  engaged  in  different  branches  of 
the  scientific  surveys  as  will  insure  rapid,  satisfactory,  and  economical 
progress  in  a  noble  contribution  to  human  knowledge. 

Since  the  United  StJites  is  engaged  in  the  first  serious  attempt  to 
develop  an  Anglo-Ssixon  civil izatipn  in  the  Tropics,  and  among  a  non- 
Aryan  i)eople,  it  may  not  be  amiss  to  call  attention  to  the  effect  on  the 
enlightenment  and  culture  of  the  Filipinos  which  systematically  under- 
taken scientific  surveys  must  inevitably  produce.  Such  explorations 
will  be  a  piucticiil  lesson  in  the  application  and  value  of  learning. 

(2)  RESOUKCKS   OF   THE   ISIANDS. 

The  Philippine  Islands  form  an  extreme  ix)rtion  of  one  of  the  most 
interesting  areas  in  the  world,  viz,  Mala3'sia.  Thi^  archipelago  lies 
along  the  edge  of  the  great  and  permanent  abyss  of  the  Pacific  Ocean, 
foraiing  the  last  bulwark  of  the  Asiatic  continent  toward  the  south- 
east. This  geographical  position,  half  way  between  Japan  and  Aus- 
tralia, with  the  China  Sea  on  one  sid(»  and  the  Pacific  on  the  other,  is 
most  favorable  to  the  development  of  a  great  connnerce,  which  indeed 
the  Philippine  Islands  once  enjoy(*<l. 

The  archipelago  has  not  always  been  s(»parate(l  from  Borneo,  Java, 
Sumatra,  and  the  Peninsula  of  Malacca;  on  the  contrary,  land  connec- 
tions throughout  this  area  i^xisted  jit  various  times  in  its  geological 
history.  It  is  also  probable  that  at  one  time  Iaizou  and  Formosa  were 
connected.  The  islands  themselves  have  undergone  many  geological 
vicissitudes,  still  indicated  in  part  by  the  belts  of  extinct  and  active 
volcanoes  which  intersect  them. 
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Gold  veins,  seemingly  of  very  ancient  origin,  are  widely  distributed 
in  the  islands,  though  no  great  gold  tield  is  known  to  exist  there;  and 
there  are  some  valuable  copper  deposits.  The  Philippines  cx)ntain  also 
important  deposits  of  mineml  fuel  similar  to  the  so-called  coals  of 
Japan  and  Borneo — a  good  quality  of  lignite — upon  which  much  of  the 
industrial  development  of  the  islands  nuist  depend.  It  is  well  known 
that  the  fertility  of  the  Philippines  is  astonishingly  great.  This  is  due 
primarily  to  a  favomble  admixture  of  various  igneous  rocks  with  lime- 
stones and  sandstones.  Tn  the  moist  and  equable  climate  of  the  archi- 
pelago the  rocks  are  rapidly  converted  into  soil,  w  hile  the  absence  of 
cold  and  drought  results  in  a  vigorous  growth  of  roots,  which  protects 
the  soil,  jis  soon  as  formed,  from  rapid  erosion  by  the  heav}^  rains. 
One  evidence  of  the  fertility  of  the  land  is  the  presence  of  superb  hard- 
wood forests.  These  hav^e  })een  estimated  to  cover  at  Least  a  third  of 
the  area  of  the  islands,  or^  say,  forty  thousand  scjuare  miles,  and  they 
include  nearly  two  hundred  species  of  valuable  timber  trees.  All 
tropical  crops  will  grow  in  the  Philippines,  while  that  very  important 
plant  {Mum  tea'tlHH)^  which  yields  the  so-called  manila  lu^mp,  flourishes 
best  in  the  archipelago.  The  resources  of  the  islands  liave  been  very 
imperfectly  developed;  indeed,  under  Spanish  rule,  attempts  at  in- 
dustrial progress  usually  met  with  disfavor.  After  the  establishment 
of  a  well-ordered  peace,  the  tirst  step  in  progress  nmst  be  the  accumu- 
lation and  dissemination  of  accurate  and  systematic  information. 

(3)    NEED   OF   COORDINATION. 

In  order  rapidly  and  economically  to  provide  the  information  desired, 
it  is  essential  that  the  various  branches  of  the  work  should  be  coordi- 
nated, for  the}'  are  to  a  considerable  extent  interdependent;  for 
example,  topographical  maps,  which  are  an  indispensable  preliminary 
to  geological  mapping,  are  also  re(|uired  for  planning  highways,  for 
military  purposes,  for  the  Land  ()fiic(»,  for  the  Bureau  of  Forestry, 
and  for  other  ends. 

It  will  be  necessary  in  the  Philippines,  as  elsewhere,  to  map  some 
regions  on  a  larger  scale  than  others.  Simple  reflations  Iwtween  the 
several  scales  uschI  should  be  njaintained,  as  is  done  in  the  toiX)graphi- 
cal  mapping  of  tin*  Tiiited  States.  In  schu'ting  the  scale  for  any 
rt^gion  the  uses  to  which  the  map  is  to  be  put  sliould  be  well  considered 
and  the  survey  made  with  an  amount  of  detail  adequate  to  the  use  in 
view.  A  naval  station,  an  army  post,  or  tli<*  location  of  a  possible 
canal  should  be  surveyed  in  greater  detail  than  would  elsewhere  suffice. 
It  seems  entirely  practicable  to  forsee  the  probable  development  of  a 
system  of  highways,  since  these  an*  largely  controlled  ])y  natural 
conditions,  and  there  is  no  reason  why  the  development  of  menns  of 
comnnmication  should  not  Im*  t4iken  into  consideration  in  the  original 
surveys.     The  mapping  of  each  an^a  should  thus  be  undertaken  on 
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such  a  scale  as  will  suffice  for  the  several  purposes  to  which  the  Gov- 
ernment expects  to  apply  the  maps.  Simihirl y,  geoloo^ical  work  should 
be  done  not  merel}' with  a  view  to  elucidating  the  physical  and  biologi- 
cal history  of  the  archipelago,  or  evcMi  to  describing  the  minenil 
resources  of  the  islands;  the  origin  of  soils,  the  occurrence  of  road 
nieta^,  and  the  facilities  for  or  the  obstacles  to  the  cutting  of  canal>, 
tunnels,  or  roads  should  be  systematically  reported  upon  from  a  geo- 
logical point  of  view.  Indeed  it  is  manifest  that  assistance  can  and 
should  be  rendered  by  each  l)ranch  of  a  complete  survey  to  one  or  more 
coordinate  branches.  For  this  reason  a  plan  of  cooperation  will  be 
suggested  somewhat  later. 

(4)    SCOPK    OF    INgV'IHY. 

The  subjects  which  it  is  advisable  for  the  Goveriuncnt  to  investigate 
in  the  Philippines  may  be  grouped  as  follows: 

C'oa*«t  and  getxletic  work  ami  marine  hydro^nvphy. 

Land  topOjjfraphy,  including  s^urveyn  and  cla^siticatiun  of  the  pnl>lic  land. 

(ieoiojry  and  mineral  res«ourtvfi. 

Botany. 

ProbltMnH  of  fon*8try. 

Zoology. 

Anthroptilogy. 

All  of  these  subjects  may  ]»e  embraced  under  the  general  term  scien- 
tific explorations,  and  their  study  may  be  carried  to  a  sjitisfjutorv 
degree  of  completion  in  a  few  years. 

Several  other  lines  of  inquiry  are  omitted  from  the  enumenition, 
although  they  also  are  of  great  importance  in  the  (economic  develop- 
ment of  the  islands.  They  are  chiefly  of  local  interest  and  tire  largely 
administrative,  but  are  permanent  in  chanicter.  They  inchide  mete- 
orology, sanitation,  the  study  of  animal  pamsites.  insect  pests,  and  the 
fungus  diseases  of  plants,  as  well  as  sylvicultural  and  administnitive 
forestry,  and  the  establishment  of  agricultural  exjwriment  stations  and 
of  zoological  and  botanical  gardens.  These  lines  of  investigation  have 
already  been  initiated  and  more  or  less  fully  providtnl  for  l)y  the  civil 
government  of  the  Philippine  Islands.  The  scientitic  surveys  would 
naturally  cooperate  as  far  as  ix)ssible  with  the  insular  scientitic  })ureaus. 
to  the  great  advantage  of  both. 

These  t^everal  branches  of  the  inquiry  will  furnish  contributions  to 
human  knowledge  the  importance  of  Avhich  will  j)robably  stand  in  the 
following  order:  Zoology,  anthropology,  botany,  forestry,  geology. 

(5)    rOAST    ANI>   (JEODETIC    WOHK. 

The  first  step  to  be  taken  in  the  survey  of  the  Philij)pines  is  the 
establislunent  of  geogniphical  stations  and  a  piimarv  triangulation. 
8.  Doc.  178,  5S-3 J 
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The  position  of  Manila  observator}'  is  of  <'Ourse  well  known,  and  many 
other  points  have  doubtless  been  well  determined,  but  the  accurdej'  of 
existing  determinations  should  be  checked  and  the  net-work  completed. 
The  land  area  of  the  archipelago  is  not  large — only  about  120,000 
square  miles — but  because  of  its  distribution  in  several  hundred  islands 
the  area  to  be  triangulated  is  far  larger. 

The  importance  of  marine  hydrography  re([uires  no  emphasis  further 
than  to  re(?all  the  accidents  and  disasters  which  have  occurred  in  the 
Philippine  Islands  since  the  American  occupation  for  lack  of  adequate 
surveys  and  charts.  It  seeuis  eminently  desirable  that,  as  fast  as  the 
triangulation  is  sufficiently  advanced,  a  survey  should  be  made  of  the 
very  extensive  shore  line  of  the  archipelago  by  a  corps  of  marine 
hydrogmphers.  These  can  determine  better  than  topographers  the 
amount  of  detail  desii-able  in  the  line  conmion  to  land  and  marine  sur- 
veys. The  line  so  determined  should  })e  accepted  by  both  corps,  and 
from  it  the  hydrographers  should  work  seaward  and  the  topogniphers 
inland.  The  hydrographers  will  meet  with  especial  difficulties  on 
account  of  the  innumera])le  conil  reefs  in  the  Philippine  wjiters,  and 
may  also  have  trouble  with  recent  uplifts,  such  as  are  alleged  to  have 
taken  place  within  a  few  years  in  the  Island  of  Paragua.  There  and 
elsewhere  bench  marks  should  be  established. 

The  Coast  and  (icodetic^  Survey  has  already  begun  work  in  the 
Philippines.  It  has  occupied  twenty -eight  well-distributed  astronom- 
ical stations,  all  in  telegraphic  <'onununication  with  Manila,  conmienced 
a  considerable  number  of  harbor  surveys,  and  initiated  tidal  observa- 
tions at  numerous  points.     It  has  also  planned  more  extensive  ope  rations. 

(H)    TOlHMJKArnV. 

Toj)ograpliic  work  in  the  mountainous  and  wooded  portions  of  the 
Phili[)pines  will  be  extremely  difficult,  the  vegetation  being  so  dense 
as  to  form  an  almost  comj)lete  o})stacle  to  vision  and  to  free  locomo- 
tion. However,  in  various  portions  of  the  archipelago,  extensive  open 
plains  exist  whicii  can  be  rapidly  mapped.  It  will  probal)ly  be  found 
that  th<»  native  Filipinos  will  readily  adapt  themselves  to  topographicid 
work,  and,  as  they  are  (extraordinarily  agile,  the}'  will  be  of  great  assist- 
ance in  the  mountains  and  the  forests.  It  is  in  the  highest  degree 
desirable  that  the  surveys  and  subdivisions  of  the  public  lands  should 
Ih»  conmiitted  to  a  t()p()gra])hical  corps,  such  as  that  of  the  Geological 
Survey,  as  has  been  done,  for  example,  in  the  Indian  Territory.  The 
topographical  maps  should  show  forest  areas,  but  the  discrimination 
of  agricultural  and  mineral  lands  is  not  contemplated.  As  has  been 
already  noted,  the  scales  employed  should  answiu*  to  the  prospective 
uses  to  which  the  topogi-aphical  maps  are  to  he  applied. 
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(7)  (;eoloctY. 

The  geological  problems  to  be  solved  are  numerous.  The  economic 
question  of  greatest  moment  is  the  stratigraphy  of  the  coal-bearing 
Eocene  formation,  which  is  most  extensively  developed  in  southeastern 
Luzon  (Albay  and  Sorsogon)  and  the  island  of  Cebu.  It  is  probable, 
but  not  certain,  that  the  coal  deposits  of  Mindanao  belong  to  the  same 
perio<l.  The  Eocene  has  been  much  disturbed  and  considerably'  faulted, 
so  that  its  study  will  bo  a  somewhat  serious  task.  The  coral  reefs, 
volcanoes,  and  >earthquakes  will  necessarily  also  demand  the  attention 
of  geologists. 

The  dense  vegetation  of  the  Tropics  offers  great  obsbicles  to  the 
study  of  geolog}',  and  in  the  Philippines  the  lack  of  roads  will  also 
delay  the  work.  There  is,  however,  one  set  of  exposures  which  are 
admirable  and  of  vast  extent,  as  well  as  readily  accessible  by  proper 
means.  /  It  has  been  estimated  that  there  are  over  11,000  miles  of 
seucoast,  without  counting  minor  indentations,  and  along  most  of  this 
line  the  rocks  are  exposed  bv  wave  action.  The  study  of  the  geologx- 
of  the  country  Avill  probably  proceed  most  rapidly  if  begun  from  boats 
along  these  coasts,  and  in  beginning  geological  work  on  any  of  the 
smaller  islands  it  will  probably  be  cxptKiient  as  well  as  most  economical 
first  to  circumnavigate  the  island  in  steam  launches,  mapping  the 
exposures  with  care.  With  the  information  thus  obtained  it  will  1m* 
comparativeh'  easy  to  extend  the  surveys  into  the  interior. 

The  geological  formations  of  the  East  Indies,  including  Malaysia, 
are  as  3^et  imperfectly-  correlated  with  those  of  Europe.  The  distance 
separating  these  two  regions  is  so  great,  and  the  intervening  land  mass 
with  lis  peculiar  mountain  systems  is  so  immense,  as  easily  to  account 
for  extreme  differences  in  fossil  remains,  rendering  it  diliicult  to  cor- 
relate the  two  systems.  On  the  other  hand,  in  America,  where  the 
mountains  and  coasts  have  a  southerly  trend,  formations  can  be  fol- 
lowed from  the  Temperate  Zone  into  the  Tropics  with  no  gn»at  dilliculty, 
and  a  definite  correlation  has  thus  been  obtained.  Hence  it  is  advis- 
able that  the  geologists,  and  especially  the  paleontologists,  who  may  be 
sent  to  the  Philippines  should  have  familiarized  themselves  with  the 
geolog^'^  of  the  marine  strata  of  the  West  Indices  and  the  (iuli  of 
Mexico.  In  some  respects  knowledge  of  the  geology  of  the  Tropics  is 
of  more  importance  in  the  elucidation  of  the  earth's  history  than  that 
of  the  Temperate  Zone.  Climatic  conditions  along  the  eciuator  nuist 
always  have  been  more  equable  than  in  the  Temperate  Zone,  and  the 
development  of  life  must  have  been  less  affected  ])y  changes  in  local 
conditions.  Hence  near  the  equator,  if  anywhere,  will  be  found  evi- 
dence of  variations  in  the  climate  of  thi?  earth  as  a  whole  in  earlier 
geological  times,  variations  such  as  may  have  been  due  to  changes  in 
solar  emanation  or  in  the  composition  of  the  earth's  atmosphere. 
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Attention  has  already  been  called  to  the  fact  that  geologists  should 
systematically  lend  assistance  in  the  study  of  soils  and  in  the  develop- 
ment of  a  system  of  highways. 

(S)  ZOOLOGY  AND  BOTANY. 

The  Philippines  have  long  been  an  attractive  field  for  the  student  of 
n.itural  history,  and  some  of  the  most  important  theories  respecting 
t.ie  origin,  distribution,  and  coloration  of  animals  and  plants  have 
r.\sulted  from  studies  in  this  region.  It  was  chieHy  from  observations 
of  the  insects  of  tlie  archipelago  that  Wallace  discovered  the  law  of 
natural  selection  independently  of  Darwin,  who  had  not  then  published 
liis  Origin  of  Species.  But  the  fauna  and  flora  are  still  very  imper- 
fectly known.  Field  work  in  ornithology  has  been  more  thorough 
tlian  in  the  other  lines;  nevertheless,  several  of  the  larger  islands  have 
been  only  slightly  explored,  and  some  of  the  smaller  ones  not  at  all. 
A  small  collection  of  mannnals  made  by  a  bird  collector  on  Alount 
Data,  in  northern  Luzon,  comprising  only  such  species  as  were  brought 
to  him  alive  by  the  natives,  contained  half  a  dozen  new  generic  groups. 
This  may  be  taken  as  a  promise  of  what  will  be  learned  when  the 
numerous  lofty  mountains  of  the  larger  islands  are  systematically 
explored.  Heretofore  most  of  the  natural  history  work  has  been  along 
the  coast  and  larger  rivers.  In  future  the  most  promising  and  impor- 
tmt  field,  and  also  the  most  difKcult  so  far  as  land  species  are  concerned, 
is  in  the  highlands  of  the  interior. 

The  fauna  of  the  Philippines  is  complex  in  origin  and  heterogeneous 
in  character.  It  consists  of  types  originally  derived  in  part  from  the 
south  (Borneo,  Celebes,  and  the  Moluccas)  and  in  part  from  the  north 
(Formosa  and  southeastern  China);  hence  it  is  not  surprising  that  the 
animals  and  plants  of  certain  islands  differ  widely  from  those  of  other 
islands.  It  is  important  that  the  fauna  and  flora  of  each  island  be 
studied  in  detail,  and  that  the  zoological  work  include  mammals,  birds, 
reptiles,  batrachiaiis,  fishes,  insects,  and  marine  invertebrates;  and 
that  the  botanical  work  include,  besides  systematic  lK)tany,  the  stud}- 
and  identification  of  the  food  plants,  fiber  plants,  and  medicinal  plants 
used  by  the  native  tribes. 

Jn  each  of  these  departments  the  work  should  be  imder  a  trained 
naturalist,  competent  to  supervise  the  field  work,  make  the  necessary 
technical  studies,  and  prepare  the  report  relating  to  his  own  special 
line.  The  chief  object  of  the  work  should  be  a  complete  and  authori- 
tative report  on  the  fauna  and  flora  of  the  islands,  comprising  descrip- 
tions of  all  the  species,  with  a  statement  of  their  geographical  ranges. 
This  will  lead  to  a  natural  chtssification  of  the  islands  according  to  the 
origin  of  the  faunas  and  their  relationship  to  one  another  and  to  those 
of  adjjicent  islands.     Attempts  thus  to  group  the  islands  have  been 
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made  In^  Wallace,  Steere,  Worcester,  and  others,  but  a.s  yet  the  faunae 
and  floras  are  too  little  known  to  admit  of  final  judgment. 

(0)  FORESTRY. 

The  subject  of  forestry  in  the  Philippines  is  one  which  is  both  of 
deep  scientific  interest  and  of  great  importance  in  the  economic  devel- 
opment of  the  islands.  A  local  bureau  of  forestry  has  already  been' 
instituted  by  the  Philippine  Commission,  and  this  will  undoubtedly  be 
a  permanent  organization.  It  will  be  needed  to  protect,  control,  and 
foster  the  extremely  valuable  timber  resources  of  the  islands,  and  it  is 
already  doing  good  work.  There  are,  however,  certain  fundamental 
facts  and  relations  in  connection  with  the  forests,  which  can  be  ascer- 
tained only  by  a  thorough  scientific  investigation,  which  is  beyond  the 
scope  of  the  local  bureau.  These  studies  can  be  completed  within  a 
few  years,  witli  the  certainty  that  the  knowledge  obtained  will  be  of 
lasting  benefit  to  the  local  bureau  of  forestry;  and  the  investigation  of 
these  subjects  properly  belongs  to  a  scientific  survey  of  the  archipelago. 
Such  subjects  are  the  S3'lvicultural  organization  of  the  forests;  perio- 
dicity of  growth  in  tropical  trees;  processes  of  seed  bearing,  seed  dis- 
tribution, and  germination;  growth  and  competition  in  early  life;  the 
influence  of  moisture  and  temperature  on  the  tropical  forest,  and  the 
influence  of  the  forest  on  moisture  and  tempemture.  While  forestry 
is,  strictly  speaking,  a  branch  of  botany,  its  methods  are  peculiar  and 
it  will  l>e  expedient  to  treat  it  as  a  separate  branch  of  the  scientific 
surveys. 

(10)    ANTHR0P01X)GY. 

Although  little  is  known  of  the  archaeology  and  ethnology  of  the 
Philippines,  there  are  suflScient  reasons  for  believing  that,  in  these 
two  closely  related  lines  of  research,  facts  of  the  greatest  importance 
wuU  be  discovered  in  the  archipelago.  Indeed  it  is  probable  that  in 
southeastern  Asia  or  in  the  adjacent  insular  regions  the  remains  of 
fossil  man  will  be  found.  The  discover}^  of  bones  of  Piihet-anthropm 
erectus^  that  strange  ape-like  man  or  man-like  ape,  in  the  Pliocene 
formation  of  the  Island  of  Java,  leads  to  the  expectation  that  system- 
atic research  in  the  deposits  marking  the  beginning  of  the  Quatcrnar}' 
period  in  the  Philippines  will  yield  the  remains  and  probablv  the 
works  of  man,  and  thus  throw  light  on  the  subject  of  early  man  in 
Asia.  The  small  amount  of  archaeological  research  thus  far  accom- 
plished in  the  islands  has  already  revealed  evidence  of  an  apparently 
al>original  people  differing  from  the  Negritos. 

This  Negrito  race  of  the  islands,  with  its  closest  affinities  on  the 
Malay  Peninsula  and  the  Andaman  Islands,  offers  a  problem  of  exceed- 
ing mterest  and  scientific  importance.  Where  did  this  Negrito  race 
onginate?     Is  it  a  distinct  primitive  type  that  has  persisted  in  the 
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outlying  regions  of  the  Asiatic  Continents  or  is  it  a  differentiated 
branch  of  a  widely  extended  primitive  race  or  species  of  man  ?  These 
and  other  important  questions  may  not  improbably  be  answered  by  an 
extended  anthropological  surve}'  of  the  Philippines. 

Linguistic  studies  of  the  widest  scope  should  be  pursued  on  the 
islands.  The  myths  and  folklore  of  the  various  tribes  should  receive 
the  attention  now  demanded  by  the  requirementis  of  science.  Collec- 
tions of  archaeological  material  also  should  be  secured  as  a  means  of 
studying  the  early  status  of  man  on  the  islands;  and  the  effect  that  the 
later  intrusions  have  had  on  the  aboriginal  peoples  ought  to  be  ascer- 
tained by  a  thorough  study  of  the  customs,  arts,  and  mental  character- 
istics of  the  many  and  diversified  tribes. 

Knowledge  of  these  matters  is  essential  in  order  that  the  proper 
method  of  dealing  with  the  natives  may  be  determined.  The  honor  of 
the  United  Sbites  demands  that  every  means  be  taken  to  avoid  mistakes 
of  ignorance  in  dealing  with  the  vast  and  relatively  helpless  popula- 
tion of  these  islands.  This  first  attempt  of  the  United  States  to  bring 
alien  races  of  the  Tropics  into  the  fold  of  Anglo-Saxon  civilization 
should  be  guided  b}-  strictly  scientific  data  and  principles.  This  neces- 
sitates, first,  thorough  knowledge  of  the  peoples  to  be  assisted,  and 
then  measures  which  accord  with  their  various  customs  and  their  capa- 
bilities. Only  a  thoroughly  scientific  anthropological  survey  can  pro- 
vide the  information  required  for  the  attainment  of  enlightenment  and 
humane  results. 

(11)    COLLECTIONS   AND   THEIR   DISPOSITION. 

Each  special  survey  should  cooperate  as  far  as  pi'acticable  with  other 
bnin<'hes  of  the  service  in  the  collection  of  specimens,  and  be  read}'  to 
afford  them  all  facilities  not  incompatible  with  its  own  efficiency. 

The  specimens  collected  will  be  the  pro|>erty  of  the  United  States. 
The  first  series,  including  all  type  spinimens,  should  be  deposited  in  the 
United  States  National  Museum.  A  series  of  duplicates  should  be 
deposited  in  a  local  museum  in  the  Philippines,  such  museum  to  be 
designated  by  the  Philippine  (>)mmission.  Other  duplicates,  if  there 
be  any,  should  be  distributed  to  such  leading  museums  desiring  col- 
lections of  this  chai'actcr  as  b\'  reason  of  permanent  endowments  are 
able  properly  to  care  for  and  preserve  the  specimens. 

{1)1)    COMPARATIVE    STl'DIES   IN    ADJACENT   ISLANDS. 

For  the  purposes  of  the  contemplated  surveys  Malaysia  as  a  whole 
constitutes  a  convenient  geological  and  biological  province.  A  very 
large  amount  of  valuable  scientific  investigation  has  been  accomplished 
in  other  portions  of  Malaysia,  ]>aiticularly  by  Dutch  geologists  and 
naturalists.     Some  of  the  (juestions  arising  in  the  Philippines  can  not 
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be  satisfactorily  settled  wifiiout  comparison  of  the  occurrences  in  the 
archipelago  with  those  in  adjacent  islands.  Hence  this  committee  is  of 
opinion  thatgeneml  permission  should  be  granted  to  the  s<*ientific  sur- 
veys of  the  Philippine  Islands  to  send  observei"s,  from  time  to  time 
and  for  brief  periods,  to  neighboring  islands  for  the  purpose  of  making 
compaiutive  studies.  Great  saving  of  time  and  great  increase  in  effi- 
ciency would  result  from  such  a  provision. 

(13)    ADMINISTRATION. 

The  scientific  history  of  the  United  States  during  the  last  fifty  years 
demonstrates  the  value  of  unification  and  systematic  organization  in 
such  surveys  as  are  contemplated  in  this  report.  The  State  geological 
surveys  were  manned  by  able  and  industrious  observers,  but  there  wa^ ' 
a  lack  of  imity  of  method  and  a  lack  of  unity  of  aim,  which  made  it 
nearly  impossible  to  correlate  their  results.  No  one  familiar  with  the 
subject  will  question  the  statement  that  the  country  as  well  as  the 
science  of  geolog}^  has  profited  by  the  extension  of  the  United  States 
Geological  Survey'  over  the  entire  country.  The  national  scientific 
bureaus  have,  laboriously  and  after  long  experience,  developed  meth- 
ods of  work  and  staffs  of  assistants  which  are  at  least  equal  to  any  in 
the  world.  To  develop  in  the  Philippines  a  sepanite  set  of  similar 
bureaus  would  require  nuich  time  and  loss  of  time.  Nor  would 
employment  in  such  bureaus  be  attractive;  for  prolonged  service  in 
the  Tropics  is  so  trying  to  most  constitutions  that  the  number  of  com- 
petent men  willing  to  accept  i^ermanent  positions  there  will  probably 
not  exceed  the  demand  of  the  insular  administrative  bureaus  to  which 
reference  has  been  made  in  a  preceding  paragraph.  On  the  other 
hand,  there  seems  no  essential  difficulty  in  embracing  this  area,  like 
any  other  territory  of  the  United  States,  in  the  fields  occupied  In- 
existing  national  bureaus.  Members  of  these  organizations  would  be 
willing  to  be  detailed  for  two  or  three  years  to  so  interesting  a  region 
as  the  Philippine  Islands  with  the  prospect  of  resuming  duty  at  home. 

In  order  to  secure  cooperation  and  to  preserve  due  proportions 
between  the  various  surveys  mider  the  charge  of  the  national  bureaus, 
to  arrange  for  suitable  forms  of  publication  of  reports,  prepare  esti- 
mates, recommend  legislation,  determine  upon  the  system  of  measure- 
ments, and  to  settle  other  questions  of  common  interest,  there  must 
be  frequent  consultations  in  Washington  between  the  representatives 
of  the  various  branches  of  the  work.  For  this  purpose  it  is  suggested 
that  a  board  of  Philippine  surveys  be  created  and  put  in  charge  of 
the  work.  It  is  manifestlj'  of  the  utmost  importance  that  such  a  board 
should  be  composed  exclusively  of  eminent  scientific  experts,  who 
alone  are  competent  to  direct  the  work.  For  administrative  reasons 
it  is  essential  that  the  board  should  consist  of  officers  selected  from 
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the  national  scientific  hurcjuis,  and  in  the  opinion  of  the  committee 
these  should  be: 

Sii|)erintendent  of  United  States  Coast  and  (Jeo<ieti('  Survey. 

Director  of  United  States  Geological  Survey. 

Chief  of  United  States  Biological  Survey. 

Botanist  of  United  States  Department  of  Agriculture. 

Chief  of  Bureau  of  Forestry. 

Cliief  of  Scientific  Staff  of  Fish  Commission. 

Chief  of  Bureau  of  American  Ethnology. 

From  these  members  one  should  be  appointed  chairman  b}-  the 
President,  with  the  consent  of  the  Senate,  and  the  chairman  should 
report  to  the  President.  There  are  precedents  for  such  an  organiza- 
tion in  the  Smithsonian  Institution  and  in  the  boards  of  commissioners 
appointed  to  represent  the  Government  at  various  expositions. 

The  chief  necessary  expense  of  such  a  board  would  be  a  very  mod- 
erate sum  for  clerical  assistance;  but  it  would  probablj^  be  expedient 
and  economical  for  the  board  to  employ  an  officer,  to  be  stationed  at 
Manila,  to  perform  functions  analogous  to  those  of  quartermaster  and 
commissary  for  all  field  parties,  which  will  have  many  material  wants 
in  connnon. 

While  the  methods  of  work  and  the  selection  of  men  should  be  left 
to  the  chiefs  of  the  national  scientific  bureaus,  viz,  the  membei's  of 
the  board  of  Philippine  surveys,  much  latitude  must  l)e  allowed  the 
officers  in  charge  of  field  work  in  so  remote  and  exceptional  a  region 
as  the  Philippine  Islands.  On  the  other  hand,  if  these  officers  are  left 
entin^ly  to  their  own  judgment  as  to  areas  in  which  work  is  to  be  done 
in  an\'  given  season,  and  as  to  the  amount  of  detail  requisite,  there 
will  be  danger  of  lack  of  harmony  in  the  results  and  delaj"  in  the 
progress  of  the  work.  To  insure  cooperation  and  to  avoid  duplication 
in  the  field  work  the  following  plan  is  suggested: 

Let  a  scientific  council  be  created  in  the  Philippine  Islands,  presided 
over  by  a  member  of  the  Philippine  Commission,  to  consist  of  the 
chief  field  officers  of  the  several  scientific  bureaus  present  in  the 
islands,  as  follows: 

One  j^eodeist,  designated  by  the  Suix^rintendent  of  the  Coast  Survey. 
C)ne  hydrograj>her,  designatCHl  by  the  8ui)erintendent  of  the  Coaat  Survey. 
One  topographer,  designated  by  tlie  Direi-tor  of  the  Geological  Surx'ey. 
One  geologist,  designated  by  the  l>ire('tor  of  the  Cieological  Survey. 
One  zoologist,  designated  by  the  C^hief  of  the  Biological  Survey. 
One  botiinist,  designated  by  the  Bot^mist  of  the  Department  of  Agriculture. 
One  forester,  designated  by  tbe  Chief  of  the  Bureau  of  Forestry. 
One  anthropologist,  designated  by  the  Chief  of  the  Bureau  of  American  Eth- 
no]<»gy. 

With  whom  should  i)e  associated  one  officer  of  engineers,  United 
suites  Army,  and  one  naval  officer.  Let  this  council  meet  once  each 
year,  for  example,  toward  the  close  of  the  niiny  season,  and  decide, 
in  the  interests  of  the  Philippine  surveys  as  a  whole,  what  areas  each 
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bureau  shall  take  up  during  the  ensuing  season,  and  with  what  degree 
of  detail.  It  is  believed  that  such  a  council  would  deal  satisfactorily 
with  all  mattere  which  might  come  before  it,  without  lack  of  due 
regard  to  the  expert  opinions  of  the  chief  officers  aflPected.  In  case  of 
dissatisfaction,  however,  an  appeal  might  be  allowed  to  the  governor- 
general.  The  findings  of  the  council  should  be  regularly  reported  to 
the  board  of  Philippine  surveys  in  Washington. 

(14)   AID   FROM  ARMY   AND   NAVY. 

Except  at  the  largest  towns,  it  is  seldom  possible  in  the  Philippines 
to  obtain  clothing  or  food  such  as  Americans  are  accustomed  to,  and 
transportation  facilities  are  very  limited.  For  this  reason  it  is  recom- 
mended that  the  officers  of  the  scientific  surveys  be  granted  permission 
to  purchase  supplies  at  military  depot.s,  such  as  aniiy  posts  and  naval 
vessels,  and  to  avail  themselves  of  opportunities  of  transportation  on 
vessels  attached  to  either  service  when  such  accommodation  can  be 
aflforded  without  detriment  to  the  military  service. 

(15)   COST   AND   TIME. 

This  committee  is  not  in  a  position  to  oflPer  estimates  of  the  cost  of 
Philippine  surveys.  These  could  be  easily  furnished  by  the  chief 
officers  of  the  various  scientific  bureaus.  It  is  believed,  however,  that 
with  a  moderate  number  of  parties  in  each  branch,  under  the  svsteni 
of  cooperation  recommended  in  this  report,  nearly  all  the  work  of 
exploration  outlined  above  would  be  completed  in  a  period  of  ten 
j'ears,  including  charts,  topographical  maps,  and  geological  maps. 

(16)   ORDER  OF   IMPORTANCE. 

Should  it  be  impracticable  to  organize  the  entire  system  of  surveys 
simultaneously,  it  is  recommended  that  they  rcx'cive  attention  in  the 
following  order: 

Coast  and  geodetic  work  and  marine  hydrography. 

Land  topography,  including  surveys  and  classification  of  public 

lands. 
Geology  and  mineral  resources. 
Botany. 

Systematic  forestry. 
Zoology. 
Anthropology. 
This  report  was  adopted  by  the  committee  on  February  7,  1903. 

William  II.  Hhkwer,  Chairman. 
Geohgk  F.  Becker,  Secretary. 
C.  Hart  Merriam. 
F.  W.  Putnam. 
K.  S.  Woodward. 
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coNSTrranoN  pF  the  national  academy  of  sciences. 

As  amended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875;  April 
21,  1881;  April  19,  1882;  April  18,  1883;  April  19,  1888;  April  18,  1895;  April  20, 
1899. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  8d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  the  amendment  to  said  act, 
approved  July  14,  1870,  the  National  Academy  of  Sciences  adopts  the 
following  amended  constitution  and  rules: 

Article  I.— OF  MEMBERS. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.     Members  must  be  citizens  of  the  United  States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions 
of  the  Academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honoi'ary  members 
by  a  vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communicating 
papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall  not 
be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

Article  II.— OF  THE  OFFICERS. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  session  after  the  expiration  of  the  current 
terms,  provided  that  existing  officers  retain  their  places  until  their  suc- 
cessors are  elected.  In  case  of  a  vacancy,  the  election  for  six  years 
shall  be  held  in  the  same  manner  at  the  session  when  such  vacancy 
occurs,  or  at  the  next  stated  session  thereafter,  as  the  Academy  may 
direct.    A  vacancy  in  the  office  of  treasurer  or  home  secretary  may, 
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however,  be  filled  by  appointment  of  the  president  of  the  Ac'ademy 
until  the  next  stated  session  of  the  Academy. 

Sec.  2.  The  officers  of  the  Academy,  together  with  six  members  to 
be  elected  by  the  Academy  at  the  first  stated  session  in  each  year, 
shall  constitute  a  council  for  the  transaction  of  such  business  as  may 
be  assigned  to  them  by  the  constitution  or  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or  in  case  of  his  absence  or 
inability  to  act  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for;  shall  refer  investigations  required 
by  the  Government  of  the  United  States  to  members  especially  conver- 
sant with  the  subjects  and  report  thereon  to  the  Academy  at  its  sessions 
next  ensuing;  and,  with  the  council,  shall  direct  the  general  business 
of  the  Ac^ademy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  (.-ases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for  mem- 
bership, and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues  from  members,  and  keep 
a  set  of  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  present  a  general  report  at  the  April  session.  He  shall  be 
the  custodian  of  the  corporate  seal  of  the  A<!ademy. 

Article  III.— OF  THE  MEETINOa 

Sec.  1 .  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Wa.shington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Acadinny  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and  places 
to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes,  and  the  members  present  at  any 
meeting  shall  constitute  a  quorum  for  the  transaction  of  business. 


REPORT    OF   THE    NATIONAL    ACADEMY    OF   SCIENCES.  39 

Sec.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public;  those 
for  the  transaction  of  business,  closed. 

Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  sessions  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  duos  shall  take  part  in  the 
business  of  the  Academy. 

Article  IV.— <)F  ELECTIONS  AND  RESIGNATIONS. 

Sec.  1.  All  elections  shall  he  })y  ballot,  and  each  election  shall  be 
held  separately  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  tixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  shall  be  elected, 
on  any  day  after  the  first  of  the  first  stated  session  in  each  year,  by 
each  voter  inscribing  six  names  on  his  ballot,  and  those*,  six  who  have 
received  more  votes  than  any  others  shall  be  declared  elected.  If  two 
or  more  names  have  received  the  lowest  number  of  votes  that  would 
elect,  additional  })alloting  shall  he  had  for  as  many  members  as  remain 
each  time  to  be  elected  until  the  number  is  full. 

The  term  of  the  members  so  elected  shall  commence  at  the  close  of 
the  session  at  which  they  are  elected  and  continue  until  the  close  of  the 
first  stated  session  in  the  next  year. 

Sec.  4.  Nominations  of  members  may  be  made  in  writing,  signed  by 
any  five  members  of  the  Academy,  at  any  stated  session,  to  ho  voted  on 
at  the  next  stated  session  held  in  Washington,  and  each  nomination 
shall,  at  the  time  of  election,  be  accompanied  by  a  written  list  of  the 
original  works  of  the  nominee. 

Sec.  5.  The  Academy  shall  be  divided  into  six  standing  conmiittees. 
In  this  classification  a  member  who  is  eminent  in  more  than  one  sub- 
ject may  be  assigned  to  a  corresponding  number  of  committees.  The 
classification  shall  be  the  following: 

1.  Mathematics  and  Astronomy. 

2.  Physics  and  Engineering. 

3.  Chemistry. 

4.  Geology  and  Paleontology. 

5.  Biology. 

6.  Anthropology. 

In  nominating  for  membership  in  the  Academy,  a  statement  must 
be  made  as  to  the  subject  or  subjects  in  which  the  person  nominated  is 
eminent.  Every  nomination  must  be  submitted,  through  the  secretary, 
to  all  the  members  of  the  committee  or  committees  representing  the 
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subject  or  subjects  in  which  the  person  nominated  is  stated  to  be  emi- 
nent; and  in  order  that  his  name  may  be  brought  before  the  Academy 
for  election  he  must  receive  the  votes  of  a  majority  of  the  membei-s  of 
the  committee  or  committees  to  which  his  name  has  been  referred. 

Elections  for  membership  shall  be  held  in  the  following  manner: 
Each  member  may  inscribe  on  a  ballot  not  more  than  five  names  of 
nominees  selected  from  the  list.  Absent  members  may  send  such  >>al- 
lots  to  the  tome  secretar3\  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot  the  mem})ers  present 
may  proceed  to  elect  new  members  in  the  following  manner:  At  each 
ballot  each  member  present  may  vote  for  not  exceeding  three  persons, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  receive  two-thirds  of  the  votes  cast  and  that 
his  name  appear  on  not  less  than  twenty  ballots;  and  provided  further, 
that  the  immber  of  members  of  the  Academy  be  not  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  must  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list  shall 
be  selected  from  them  by  a  two- thirds  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  membei*s 
shall  be  elected  at  that  session. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  ])e  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  majority 
vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  meml>ership,  person- 
ally or  in  writing,  before  the  close  of  the  next  stated  session  after  the 
date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has  for- 
mally notified  him  of  his  election,  his  name  shall  not  be  entered  on 
the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members,  to  be  appointed  for  that  purpose  l)y  the  president  and  elected 
at  any  stated  session  }>y  a  two-thirds  vote  of  the  members  present.  The 
election  shall  be  had  by  each  member  indicating  on  a  ballot  those 
names  for  which  he  votes,  and  those  nominees  whose  names  appear  on 
two-thirds  of  the  ballots  shall  be  declared  elected. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 
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Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  succes- 
sive years,  the  treasurer  shall  report  the  fact  to  the  council,  which  may 
report  the  case  to  the  Academy  with  the  recommendation  that  the  per- 
son thus  in  arrears  be  declared  to  have  forfeited  his  membership.  If 
this  recommendation  l>e  approved  by  two-thirds  of  the  members  pres- 
ent, the  said  person  shall  no  longer  l>e  a  member  of  the  Academy  and 
bis  name  shall  be  dropped  from  the  roll. 

Akticlb  v.— of  scientific  cxjmmunications,  publications,  and 

REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  any  member  may  be 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
be«n  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  ))e  considered  rest)onsible  for  the 
facts  or  opinions  expressed  by  the  author,  Imt  shall  be  held  responsible 
for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  rejid  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  A<^deniy  may  provide  for  the  pu])lication,  under  the 
direction  of  the  council,  of  prcK-eedings,  memoirs,  and  re]X)rt,s. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  Unitexl  States,  which  shall  be  lu^ted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Govern- 
ment as  soon  as  obtained,  and  to  the  Aciidemy  at  its  next  following 
stated  session. 

Sec.  5.  The  advnce  of  the  A(*ademy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  )>efore  its  presentation  submitted  by  him, 
first  to  the  council,  and  afterwards  to  the  Academy,  atone  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  l)e  esta])lished,  and  the  means  of 
bestowing  them  accepted  by  the  Academy,  upoft  th(^  recommendation 
of  the  council,  by  whom  all  the  necessiiry  arrang(»ment.s  for  their  estab- 
lishment and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of  sci- 
ence may  also  be  accepted  and  administered  by  the  Academy. 

ARnci^  ^a.— OF  THE  PROPERTY  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  cor- 
porate name  of  the  Academy,  in  stocks  of  the  United  States^  or^  ¥fUk 
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the  approval  of  the  council,  in  State  bonds  or  first-mortage  bonds  on 
real  estate.  The  treasurer  shall  have  authority,  with  the  approval  of 
the  council,  to  sell  and  transfer  any  United  States  bonds  held  by  him 
in  the  corporate  name  of  ^the  Academy. 

Sec.  2.  No  contrac^t  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

'  Sec.  3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Articlb  VII.— of  additions  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  for  such 
a  change  must  be  given  at  a  stated  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  report  thereon  to 
the  Academy.  Its  report  shall  be  considered  by  the  Aaeidemy  in  com- 
mittee of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voU^d  on  at  the  next  stated  session,  and  if  it  receive  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 


APPENDIX   B, 


BUIjES. 


I.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of.  viva  voce  votes,  upon  open 
nominations. 

n.  On  the  first  day  of  each  stated  session,  immediately  after  ca.lling 
the  roll  of  members,  a  recording  secretary  shall  be  elected,  ]>y  a  plu- 
rality of  members  present,  to  assist  the  home  secretary  in  keeping  the 
records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  of  three  membei's,  to  be  appointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  presented,  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bonds,  securities,  and  other  property  owned  or  held  in  trust  by 
the  Academy  shall  be  inspected  and  veriiied  by  a  committee  to  be 
annually  appointed  by  the  president.  The  report  of  this  committee 
shall  be  presented  to  the  Academy  at  its  first  stated  session  in  eac*h 
year  and  referred  with  the  accounts  to  the  auditing  committee. 

IV.  A  committee  of  arrangements,  consisting  of  five  members,  shall 
be  appointed  by  the  president  for  each  stated  session  of  the  Academy. 
This  committee  shall  meet  not  less  than  two  weeks  previous  to  each 
session.  It  shall  be  in  scission  during  the  meetings  to  make  arrange- 
ments for  the  reception  of  the  members,  to  arrange  the  business  of 
each  day,  and,  in  general,  to  attend  to  all  business  and  scientific 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  presented 
and,  when  it  appears  ad\nsable,  to  recommend  a  limit  of  time  to  be 
occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
president. 

2.  Roll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

6.  Reports  of  president,  secretaries,  treasurer,  and  committees. 
6.  Business  from  council. 
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7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rougfh  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  othei'wise  ordered  by  the  Academy,  the  scientitic  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  The  death  of  members  shall  be  announced  by  the  president  on 
the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stat<'d  session.  If  such  notice  be  not  then  furnished,  another  mem!)er 
may  be  sele<;ted  by  the  president  in  place  of  the  firet,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report 
the  date  of  their  reception  at  the  next  session;  but  no  memoir  shall  be 
published  unless  it  has  }>een  read  before  the  Academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  Academ}^  from  the 
date  of  their  presentation  to  the  Academy,  and  the  order  of  their  pre- 
sent^ition  shall  l)e  so  armnged  l>y  the  secretary  that,  so  far  as  may  l>e 
conveuient,  those  upon  kindred  topics  shall  follow  one  another. 

XL  Papers  from  persons  not  members  read  before  the  Academy 
and  intended  for  publication  shall  be  referred  at  the  meeting  at  which 
they  are  read  to  a  committee  of  members  competent  to  judge  whether 
the  papin*  is  worthy  of  publication.  Such  committee  shall  report  to 
the  Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  The  annual  report  of  the  Academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  as  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessaiy. 

XIII.  The  proper  secretary"  shall  acknowledge  all  donations  made 
to  the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XIV.  The  lK)oks,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  d<»p<)sited  in  some  safe  plac^  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposit(»d  shall  be  kept  by  the  home 
secretary,  who  is  autlioriz(»d  to  (anplov  a  clerk  to  take  charge  of  them. 

XV.  A  stamp  corresponding  to  the  corponitt^  se^il  of  the  Academy 
shall  })e  kept  by  the  secretiiriivs,  who  shall  be  re^sponsible  for  the  due 
marking  of  all  books  and  other  ol)ject:j  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVI.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientitic  investigations  at  the  request  of  Departments  of  the  Govern- 
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ment,  and  in  each  case  to  look  to  the  Department  requesting  the 
investi^tion  for  reimbursement  to  the  Academy. 

XVn.  Nominations  for  membership  should  state  the  full  name, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  b«  prepared  by  the  home 
secretary. 

XVIII.  At  least  sixty  days  before  the  election  the  members  signing 
the  nomination  should  furnish  the  home  secretaiy  with  a  sufficient 
number  of  printed  copies  of  a  list  of  the  more  important  original 
works  of  the  nominee  to  enable  the  secretary  to  furnish  a  copy  to  each 
member  of  the  Academy. 

XIX.  Ballo|;s  for  election  of  members  may  be  sent  by  sealing  them 
up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary;  such  envelopes  will  be  opened  only  by  the  tellers. 

XX.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  Academy  will  be  held  stric^tly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXI.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or 
repea-led,  on  the  written  motion  of  any  two  members,  signed  by^hem, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  ])y  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12, 1864,  the  president  is  ex  officio 
a  member  of  all  government  committees  of  the  Academy. 
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OBGAKIZATION  OF  THE  ACADEMY,   1004>5. 

Expiration  of  term. 

AoAssiz,  Alexander,  I\mderd April,  1907. 

Rbmsen,  Ira,  Vice-President April,  1909. 

Newcx>mb,  Simon,  Foreitpi  Secretary April,  1909. 

Hague,  Arnold,  Home  Secretary April,  1907. 

Emmons,  S.  F.,  Treamirer April,  1908. 

ADDITIONAL  MEMBERS  OF  COUNCIL,  1904-5. 

Billings,  J.  8.  Hale,  George  E. 

BowDFTCH,  H.  P.  Walcott,  C.  D. 

Brush,  G.  J.  Welch,  W.  H. 

COMMITTEES  OF  THE  ACADEMY. 
On  nominations  of  new  membern. 

1.  Mathematics  and  Astronomy.  2.  Physics  and  Engineering — Continued. 

Abbe,  C.  Comstock,  C.  B. 

Boss,  L.  Hastings,  C.  S. 

Campbell,  W.  W.  Lang  ley,  S.  P. 

Chandler,  8.  C.  Mendenhall,  T.  C. 

CoMOTocK,  G.  C.  Michelson,  a.  a. 

Davidson,  G.  Morley,  E.  VV. 

Elkin,  W.  L.  Nichols,  E.  L. 

Hale,  G.  E.  Pickering,  E.  C. 

Hall,  A.  Trowbridge,  J. 

Hill,  G.  W.  Weboter,  A.  G. 

Holden,  E.  S.  Woodward,  R.  S. 

Langley,  S.  p.  Wright,  A.  W. 
Moore,  E.  H.                                           3.  Chemistry. 

Newcomb,  S.  Barker,  G.  F. 

Osgood,  W.  F.  Brush,  G.  J. 

Peibce,  C.  8.  Chandler,  C.  F. 

Pickering,  E.  C.  Chittenden,  R.  H. 

Woodward,  R.  S.  Crafts,  J.  M. 

Young,  C.  A.  Dana,  Y,.  S. 

2.  Physics  and  Engineering.  Gibbs,  W. 

Abbe,  C.  Gooch,  F.  A. 

Abbot,  H.  L.  Hilgard,  E.  W. 

Barker,  G.  F.  Jackson,  C.  L. 

Barto,  C.  Johnson,  S.  W. 

Bill,  A  G.  Michael,  A. 
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COMMITTEES  OF  THE  ACADEMY— Ck)ntinued. 
On  nominatiotut  of  new  members — Continued. 


3.  Chemistry — Continued. 

MORLKY,  E.  W. 
Nep,  John  U. 
Pknfikld,  S.  L. 
Remsen,  I. 

RlCIIARDB,  T.  W. 

Smith,  H  F. 
Wells,  H.  L. 

4.  Geology  and  Paleontology. 

Agassiz,  a. 
Becker,  G.  F. 
Chamberlin,  T.  C. 
Dall,  W.  H. 
Davis,  W.  M. 

DUTTON,  C.  E. 

Emmons,  S.  F. 
Gilbert,  G.  K. 
Hague,  Arnold. 
OSBORN,  H.  F. 
Pen  FIELD,  S.  L: 

PlIMPELLY,  R. 

Van  Hise,  C.  R. 
Walcott,  C.  D. 
White,  C.  A. 

5.  Biology. 

Agassiz,  A. 
Allen,  J.  A. 
BowDiTcn,  H.  p. 
Brewer,  W.  H. 
Brooks,  W.  K. 
Chittenden,  R.  H. 
Councilman,  W.  T. 
Dall,  W.  H. 
Farlow,  W.  G. 


5.  Biology — Continued. 

Gill,  T.  N. 
Goodale,  G.  L. 
Mark,  E.  L. 
Merriam,  C.  H. 
MiNOT,  C.  S. 
Morse,  E.  S. 
osborn,  h.  f. 
Prudden,  T.  M. 
Putnam,  F.  W. 
Sargent,  C.  S. 
scitdder,  8.  h. 
Smith,  S.  I. 
Treleabe,  W. 
Verrill,  a.  E. 
Walcott,  C.  D. 
Weu'h,  W.  H. 
White,  C.  A. 
Whitman,  C.  O. 
Wilson,  E.  B. 
Wood,  H.  C. 

6.  Anthropology. 

Billings,  J.  8. 
Boas,  F. 

Cattell,  J.  McK. 
James,  Wm. 
MiNOT,  C.  S. 
Merriam,  C.  H. 

MiTCniELL,  S..W. 

Morse,  E.  S. 
Peirce,  C.  S. 
Putnam,  F.  W. 
Welch,  W.  H. 


On  Weights,  MecumreSf  and  Coinage. 

Mendenhall,  T.  C,  Chairman.  Peirce,  C.  S. 

MicHELsoN,  A.  A.  Comstock,  C.  B. 

Newcomb,  S.  Young,  C.  A. 

Oil  the  Election  of  Foreign  Asmciaies. 
Remsen,  Ira,  Chairman.  Mitchell,  8.  W. 


Brush,  G.  J. 
The  Prkhident. 


Oi}  Puhlicati'm. 
C.  P.  WAixxrrr. 
On  Sofnr  Rt'nearch. 


Hale,  George  E.,  Chairman. 
Campbell,  W.  W. 

Young,  C.  A. 


Newcomb,  8. 

The  Home  Sbcrktakt. 


Langley,  S.  P. 
MiCHELSON,  A.  A. 
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TRUST  FUNDS. 

Board  of  Direction  of  the  Bache  Ftmd, 

[1879,  residual  estate,  $47,500.] 

For  researches  in  physical  and  natural  science. 

Chanolbb,  S.  C,i  Chairman.  Bowditch,  H.  P. 

Remhen,  Ira. 

Board  of  TYuMees  of  tJie  WoUk/ii  Fund, 

[1893.  residual  estate,  918, 666. 88.  ] 

For  the  promotion  of  astronomical  research. 

Nbwcomb,  S.,  OtairrMin.  Elk  in,  W.  L. 

Bosh,  L. 

TVw  Henry  Draper  Fund. 

[1885, 16,000.] 

Award  of  medal  for  important  discoveries  in  astronomy. 
Pickering,  E.G.,  Chairman.  Trowbridge,  J. 

Newcomb,  S.  Wright,  A.  W. 

MlCHELSON,  A.  A. 

77m?  J.  JAiuyrence  Smith  Fund. 

[1886,18,000.] 

For  the  investigation  of  meteoric  bodies. 
Brush,  G.  J.,  Chairman.  Johnson,  S.  W. 

Morley,  E.  W.  Pi^mpelly,  R. 

*  Rbmsbn,  Ira. 

The  Benjamin  Apthorp  Gould  Fund. 

[1897,  920,000.] 

For  researches  in  astronomy. 

Hall,  Asaph,  Chairman.  Chandler,  S.  C. 

Boss,  Lewis. 

The  Barnard  Medal. 

Billings,  J.  S.,  Chairman.  Chandler,  S.  C. 

Bowditch,  H.  P.  Jackson,  C.  L. 

Newcomb,  S. 

Tlie  WolcoU  GibbH  Find. 

[1893,  92,673,17.] 

For  chemical  research. 
Jackson,  C.  L.,  Chairman.  Rehsen,  Ira. 

The  Jo8e])h  Henry  Fund. 

The  sum  of  $40,000  was  contributed  by  Fairman  Rogers,  Joseph  Patterson,  George 
W.  Childs,  and  others,  as  an  expression  of  their  respect  and  esteem  for  Prof.  Joseph 
Henry.  This  amount  was  deposited  with  the  Pennsylvania  Company  for  the  Insur- 
ance of  Lives  and  Granting  Annuities  in  Trust,  with  authorization  to  collect  the 
income  thereon  and  to  pay  over  the  same  to  Prof.  Joseph  Henry  during  his  natural 
life,  and  after  his  death  to  his  wife  and  daughters,  and  after  the  death  of  the  last 
survivor  to  "deliver  the  said  fund  and  tlie  securities  in  which  it  shall  then  be 
invested  to  the  National  Academy  of  Sciences,  to  be  thenceforwanl  forever  held  in 
trust  under  the  name  and  title  of  the  'Joseph  Henry  Fund.^  '^ 
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MEMBERS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES, 

FEBBTJABT  20,  1905. 

•  Date  of 

election. 

Abbe,  Cleveland 20n  Id.  NW.y  Washington^  D.  C.  1879 

Abbot,  HexNRY  L. ,  U.  S.  A e.f  Berkeley  «/.,  Cambridge,  Mem.  1872 

Agassiz,  Alexander Chmbridgey  Mass.  1866 

Allen,  J.  Asaph American  Museum,  New  York  City.  1876 

Bark er,  (teor<j e  F S909  Locust  si.,  Philadelphia,  Pa.  1876 

Barus,  Carl Brown  IJnirersHy,  Providence,  R.  I.  1S92 

Becker,  George  F U.  S.  Geological  Survey,  Washington,  D.  C.  1901 

Bell,  A.  Graham 1S31  <  hntiecticut  are. ,  Washington,  D.  C.  188Ii 

Billinor,  John  S.,  U.  S.  A S3  E.  Tliirty-Jirst  st..  New  York  City.  1883 

Boas,  Franz J33  W.  Eighty-second  sL,  Neiv  York  C%.  1900 

Bo.sH,  Lewih Dudley  Observatory,  Albany,  N.  Y.  1889 

BowDiTCH,  1 1 ENRY  P Harvard  Medical  School,  Boston,  Mass.  1887 

Brewer,  William  II 418  Orange  St.,  New  Haven,  Chnn.  1880 

Brookh,  W.  K Johns  Hopkins  University,  BaUimore,  Md.  1884 

Bruhh,  Gbtjhcje  J 14  Trumlmll  st..  New  Haven,  Conn,  1868 

Campbell,  William  W Lick  Obsermtory,  Mt.  Hamilton,  California.  1902 

Cattell,  Jameh  McK Garrison,  N.  Y.  1901 

Ch amberlin,  Thom ah  C Unii'ersUy  of  Chicago,  Chicago,  HI.  1903 

Chandler,  Charles  F Columbia  University,  New  York  City.  1874 

Chandler,  Seth  C If)  Oraigie  st.,  Cambridge,  Mass.  1888 

Cn iTTENDEN,  Ri'ssELL  H Sheffield  Scientific  School,  Neuf  Haven,  C\mn,  1890 

CoMMTOTK,  Cyrits  B.,  V.  S.  A li.'4  E.  Twenty-seventhsl.,  New  York  City.  1884 

Comstock,  (teorge  C Washburn  Observatory,  Madison,  Wis.  1899 

Councilman,  Wm.  T Harvard  Medical  School,  Boston,  Mass.  1904 

Crafts,  James  M 88  Marlborough  st.,  Boston,  Mass.  1872 

Dall,  William  H Smithsonian  Institution,  Washingtoti,  D,  C.  1897 

Dan  a,  Edward  S Yale  University,  New  Haven,  Cotm.  1884 

Davidson,  George ^:^31  Washington  st.,  San  Fhtncisco,  C^l.  1874 

Davis,  Wm.  Morris 17  Francis  ave. ,  Camlmdge,  Mass.  1904 

DiTTTON,  Clarence  E.,  U.  S.  A Engleicood,  N.  J,  1884 

Elkin,  William  L Yale  University  Observatory,  Netv  Haven,  C\mn.  1895 

Emmons,  Samuel  F U.  S.  Geological  Survey,  Washington,  D.  C  1892 

Farlow,  W.  G Harvard  University,  Cambridge,  Mass.  1879 

(iIBBS,   WOLCOTT NcU^pOTt,  R.  L  

( i  I  lbert,  (i  ROVE  K U.  S.  Geological  Survey,  Washington,  IK  C.  1883 

Gill,  Theoik)RE  N Smithsonian  Listitution,  Washington,  D,  C.  1873 

( io<K'H,  Frank  A Yale  I niversity.  New  Haren,  Conn,  1897 

CiooDALE,  <  iKOR(iK  L Hurmrd  University,  Cambridge,  Mass,  1890 

Hague,  Arnold U.  S.  Gealogical  Survey,  Washington,  D.  C.  1885 

II ALE,  G EOR(j E  E Yerkes  Obnervatory,  H^Uiams  Bay,  Wis.  1902 

1 1  ALL,  Asaph Norfolk,  Conn,  1875 

Hastings,  Charles  S Yale  University,  Neiv  Haren,  Conn.  1889 

I  Iiu}  A  UD,  Eu(;ene  W I  diversity  of  California,  Berkeley,  Oal.  1872 

Hill,  (;m)rge  W .*..* West  Nyack,  N.  Y.  1874 

Hou)EN,  Edward  S U.  S.  Military  Academy,  West  Point,  N,  Y,  1885 

Jackson,  Charles  L a  UoyUton  Hall,  Camltridge,  Mass.  1883 

James,  William //J  Irving  st.,  Cambridge,  Mcus.  1903 

Johnson,  Samuel  W o4  'JYnmbHll  st. ,  Neic  Haven,  C&nn.  1866 

Lancjley,  Samuel  P Sinithi<ouian  Jiuititution,  Washington,  D,  C.  1876 

Mark,  Edward  L 10^  Trnng  st. ,  Cambridge,  Mass,  1903 

MExiJE.ynALL,  Thomas  C Worcester,  JTom.  1887 
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Merriam,  C.  Hart Department  of  AgricxUture,  Washington,  D,  C,  1902 

Michael,  Arthur Tkifts  College^  Mass.  1889 

Mich£uk)N,  Albert  A Ihuversity  of  Chicago,  Chicago,  III.  1888 

M I  NOT,  Cn  ARLKS  S Harvard  Medical  School,  lioaton,  Mass.  1 897 

Mitchell,  S.  Weir 1,5^4  Walnut  st.,  PhUad^lphia,  Pa.  1865 

Moore,  Eliakim  H Vnh^ersity  of  Chicago,  Ch'wago,  III.  1901 

MoRLEY,  Edward  W 23S8  Euclid  are. ,  Cleveland,  Ohio.  1897 

MoitttE,  Edward  8 P.  0.  Box  268,  Salem,  Mass.  1876 

Nbf,  John  Ulric Ihiiversity  of  Chicago,  Chicago,  III.  1904 

Newcomb,  Simon,  U.  S.  N 1620  P  st.  N.  W.,  Washington,  D.  C.  1869 

Nichoi^  Edward  L Cornell  University,  Ithaca,  N.  Y.  1901 

08B(»RN,  H.  F American  Museum  of  Natural  History,  New  York  City.  1900, 

OfifiOOD,  William  Foc^g Harvard  University,  Qnnfjridy  ,  Mass.  HKM 

Peirce,  Charleh  S Milfurd,  Pa.  1876 

Penfield,  S.  L Yale  Ihiiversity,  N^'  Haven,  Conn.  1900 

Pickering,  Edward  C Ol^servatory,  Cambridge,  Mass.  1873 

Prudden,  T.  Mitchell Columbia  Ihiiversity,  New  York  City.  1901 

PuMPELLY,  Raphael Oibbs  are.,  Newport,  R.  /.  1872 

Putnam,  Frederick  W Pealtody  Museum,  Cambridge,  Mass.  1885 

Remsen,  Ira Johns  Hoj)kins  University,  Baltimore,  Md.  1 882 

Rich  A  rds,  Theodore  W Hartnird  University,  Camlmdge,  Mass.  1 899 

Sarcjent,  Charleh  S Arnold  Arltoretum,  Jamaica  Plain,  Mass.  1895 

ScuDDBR,  Samuel  H ( 'ambridgc,  Mass.  1877 

Smith,  Edgar  F University  of  Pennsylmnia,  Philadelphia,  Pa.  1899 

Smith,  Sidney  I Yale  University,  New  Haven,  Conn.  1884 

Trelbahe,  Wm Missouri  Botanical  (hirden,  St.  Louis,  Mo.  1902 

Trowbridge,  John •. Harvard  University,  Cambridge,  Mass.  1878 

Van  I  Iise,  C.  R : University  of  Wisconsin,  Madison,  Wis.  1902 

Verrill,  a.  E Yale  University,  Neiv  Haven,  Co7m.  1872 

Walcott,  Charles  D U.  S.  Geological  Sun  ey,  Washington,  I).  C.  1896 

Webster,  Arthur  G Clark  University,  Worcester,  Mass.  1903 

Welch,  William  II 9S5  St.  Paul  st. ,  Baltimore,  Md.  1895 

Wbllh,  Horace  L Yah  University,  New  Haven,  <  \mn.  1903 

White,  Charles  A 3S0  T st.  NW.,  Washington,  D.  C.  1889 

Whitman,  Charles  O University  of  Chicago,  Chicago,  III.  1895 

Wilson,  Edmund  B Colvmibia  University,  New  York  (My.  1899 

Wood,  Horatio  C 19i'5  Cliestnut  st.,  PhiUtdelphia,  Pa.  1879 

WtK)i)WARD,  Robert  S Columbia  University,  New  York  City.  1896 

Wright,  Arthur  W Yale  University,  New  Haven,  Conn.  1881 

Young,  Charles  A , Princeton  University,  Princeton,  N.  J.  1872 

dfx^eased  members. 

'  Date  of  I      Date  of 
'  election. '       death. 


AoAffliz,  Louis* 

Alkxandek,  J.  H.* 

alexander,  stephen* 

Bache,  Alexander  Dallab*. 

Ba  I RD.  Spencer  F.* 

Barnard,  F.  A.  P 

Barnard,  J.  0.« 


DfC.  14,1873 
Mar.  2,18«;7 
June  26, 1«83 
Feb.  U,li^7 
Ang.  19,18X7 
'  Apr.  27,1889 
i  May  14.1882 


*  BiogTBphlcal  noticos  have  been  preHcnted  of  those  designated  by  an  asterisk. 
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Bartlktt.W.H.  C 

Befxthrr,  Ciiarlks  Emerson*  . 
brown-8rquard,  charles  e.*., 

('AHEY,  Thomas  L.* 

Cahwell,  Alexis* 

Chauvenet,  William* , 

(!larke,  Henry  Jamkn* 

Coffin,  James  H.* 

COFFIN.  J.  H.  C* 


Cook,  Gfa)Roe  H.* 

'CoOKE,  JOHIAH  p.* 

Cope,  Edwa  ri>  1).  ♦ 

CoiiEs,  Elliott 

Dalton,  J.  (\* 

Dana,Jamek  D 

Davih,  Charleh  H.*... 

Draper,  Henry* 

Draper,  John  W.  * 

Eaiw,  JamehB.* 

Enoelmann,  George*. 

Ferrel,  William* 

Frazer.  John  Fries*  .. 
Gabb,  William  M.*  ... 
Genth,  F.  a.* 


GiBBS,  JOSIAH  WiLLARD  ... 

GiLUBS,  James  Melville*. 

GooDE,  G.  Brown* 

Gould,  Augustus  A.* 

Gould,  Benjamin  A 

Gray,  Asa* 

GuYoT,  Arnold  * 

Hadley,  James* 

Haldeman.  S.  S.* 

Hall,  James 

Hayden,  F.  v.* , 

Henry,  JoHEPH* 

HiLOARD.  Julius  E.* 

Hill,  Henry  B.* 

Hit(:h(X)CK,  Edward* , 

Holbrook,  J.  E.* 

Hubbard,  J.  S.* 

Humphreys,  a.  A.* 


Hunt,  T.  Sterry  . 
Hyatt,  Alpheus  . 
Keeler,  J.  E.* 


King,  ('la ren<'e* 

KiRKLAND,  J  A  RED  P.* 

Lane,  J.  Homer* 

Le  Conte,  John  * 

Le  Conte,  John  L.* 

Le  Contk,  Joseph 

Lea  ,  M  atth  ew  (' a  re  v  * 

Lei dy,  Joseph 

Lesley,  J.  Peter 

LKfkjVKRKVX,  LKt» * 

*  BtographU'&l  notices  have  been  i)rest'nte<l  of  thosi'  designated  by  an  asterisk. 


Date  of 
election. 


1899 
1868 
1890 


1872 
]8(i9 


1887 


18?2 
1877 
1864 


1877 
1877 
1872 


1868 


1876 
1872 
1879 


1864 
1876 


1873 


1883 


1868 


1878 
1875 
1900 
1876 
1866 
1872 
1878 


1875 
1892 


Date  of 
death. 


Feb. 
Feb. 
Apr. 
Mar. 
Jan. 
Dec. 
July 
Jan. 
Jan. 
Sept. 


1872  I  Sept. 
Apr. 
Dec. 
Feb. 
Apr. 
Feb. 
Nov. 
Jan. 
Mar. 
Feb. 
Sept. 
Oct 
May 
Feb. 
Apr. 
Feb. 
Sept. 
Sept 
Nov. 
Jan. 
Feb. 
Aug. 
Sept 
Aug. 
Dec. 
May 
May 
Apr. 
Feb. 
Sept 
Aug. 
Nov. 
Feb. 
Jan. 
Aug. 
Dec. 
Dec. 
May 
Apr. 
Nov. 
July 
Mar. 
Apr. 
June 
Oct 


1864 


11,1893 
14,1904 

2,1894 
25,1896 

8,1887 
13,1870 

1,1873 

6,1873 

8,1890 
'22, 1889 

3, 1891 
12, 1897 
25,1899 

2.1889 
14,1895 
14,1877 
20.1882 

4J8S2 

8,1887 

4,1884 
18,1891 
12,1872 
30,1878 

2,1898 
28,1908 

9,18a 

6,in6 
15,1868 
27,1886 
30,1888 

8,1884 

1,1872 
20,1888 

8,1886 
22,1887 
18. 1878 

8,1881 

6,1908 
27,UM 

8,18n 
16^1861 
28.1881 
12,188! 
18, 1901 
12.1908 
24,1881 
10.1877 

S.1888 
28,1881 
15,1888 

8,1901 
16^X887 
80,1881 

3.1868 
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Date  of 
election. 


Date  of 
death. 


LONG8TRETH,  MiERS  F. 

L00MI8.  Elias* 

LOVERING.  JO8BPH 

Lyman.  Thbodobe*  . . . 
Mahan,  D.H.* 


Marsh,  O.  P.* 

Marsh,  O.  G 

Maybr,  Alfred  M 

Mato-Smith.  Richmond. 

Meek,  F.  B.« 

MEIG8,  M.  C* 

Mitch  ell,  Henry 

Morgan,  Lewis  H.* 

Morton,  Henry 

Newberry,  J.  8.* 

Newton,  H.  A.* 


Newton,  John* 

Norton,  Wi  lli am  A.  ♦ 

Oliver,  James  E.* 

Packard,  A.  8 

Peters.  C.  H.  F 

POITRTALBB,  L.  F.* 

Powell,  John  W , 

RoDGBRS,  John 

Rogers,  Fairman 

Rogers.  Robert  E.* 

Rogers,  Wm.  A.* 

Rogers,  William  B.  *...... . 

Rood,  Ogden  N 

Rowland,  Henry  A.* 

RirrHERPXTRD,  Lewis  M.  * . . . , 

8  a  xton,  Joseph* 

Schott,  Charles  A 

8ELLERS,  William 

8ILLIMAN,  Benj.,  Sr.* 

SiLLiMAN,  Benj.,  Jr 

Smith,  J.  Lawrence* 

8TIMFSON,  William  * 

Strong,  Theodore* , 

SrLLI VANT,  W.  8.  * , 

ToRBBY,  John* 

TOTTBN,  J.  G.* 

Trowbbidge,  William  P.*. 
Trumbull,  James  H 

TUCKEBMAN,  EDWABD* 

Walkeb,  Fbakcis  a.  * 

Warren,  G.  K.* 

Watbon,  James  C* 

Watson,  Sbreno* 

WiKLocK,  Joseph* 

Woodward,  J.  J.* 

Worthek,  a.  H.* 

Wyman,  Jeffries* 


1878 
1878 
1872 


1866 
1874 
1872 
1890 
1869 
1865 
1885 
1875 
1874 


1876 
1873 
1872 
1872 
1876 
1873 
1880 


1885 


1885 
1881 


1872 
1868 


1872 
1872 
1868 
1878 
1876 
1868 
1889 


1873 
18?2 


Dec. 
Aug. 
Jan. 
Sept 
Sept. 
July 
Mar. 
July 
Nov. 
Dec. 
Jan. 
Doc. 
Dec. 
May 
Dec. 
Aug. 


May 
Sept. 
Mar. 
Feb. 
July 
July 
Sept. 
May 
Aug. 
Sept. 
Mar. 
May 
Nov. 
Apr. 
May 
Oct. 

1872  I  July 

1873  '  Jan. 
,  Nov. 

Jan. 

Oct. 

May 

Feb. 

Apr. 

Mar. 

Apr. 

Aug. 

Aug. 

Mar. 

Jan. 

Aug. 

Nov. 

Mar. 

June 

Aug. 

May 

St'pt. 


27,1891 

16.1889 

18,1892 

10,1897 

16,1871 

28,1»S2 

18,1899 

13,1897 

11,1901 

21, 18T7 

2,1892 

1,1902 

14, 1881 

9,1902 

7,1892 

1,1896 

1,1895 

21,1883 

27,1895 

14,1905 

18,1890 

19,1880 

23,1902 

5.1882 

23,1900 

7,1884 

1,1896 

30,1882 

12,1902 

16, 1901 

30.1892 

26,1873 

31,1901 

24. 19a5 

24, 1864 

14,1885 

12.1883 

26,1873 

1.1869 

30,1882 

10, 1873 

22, 1864 

12.1892 

5,1897 

15.1886 

5,1897 

8.1882 

23,1880 

9.1892 

11.1876 

17,1884 

6.1888 

4,1874 


*  Biographical  notices  have  been  presented  of  those  designated  by  an  a^sterisk. 
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FOREIGN  ASSOCIATES. 

AuwERS,  Arthur Berlin. 

Backlund,  Oskar Pulkowa. 

Baeyer,  Adolph  RiTTER  VON Munich. 

Berthelot,  M.  p.  E Paris. 

BoLTZM ANN,  LuDWiG Vienna. 

Bornet,  Edouard Paris. 

Brogger,  W.  C Christiania. 

Darwin,  George  H Cambridge. 

Ehrlich,  Paul •. Frankfurt-am- Main. 

Fischer,  Emil Berlin.- 

(lEiKiE,  Sir  Archibald Ixmdon. 

Gill,  David C^jye  Taun 

HoFF,  J.  H.  VAN*T Berlin, 

Hooker,  Sir  J.  D Ijondmt. 

HrGGiNK,  Sir  William London. 

Janshen,  J Paris. 

Kelvin,  Lord Ijondon. 

Klein,  Felix Gottingen. 

Koch,  Robert Berlin. 

KoHLRAi'KCH,  Friedrich Berlin. 

KoLLiKER,  Albert  von Wilrzburg.  * 

Kronecker,  Hu(io Bent. 

Lankester,  E.  Ray Ixnidon, 

Lister,  I^rd London. 

Loewy,  Maurice Paris. 

Marey,  E.  J Paris. 

Mendeleeff,  D.  I St.  Petersburg. 

MoiasAN,  Henri Paris. 

Pfeffer,  Wi lhelm Iieipzig. 

PiCARD,  Emile Paris. 

PoiNCARK,  Henri Paris. 

Ramsay,  Sir  William Ijondoiu 

Ra YLEiGii,  Lord Ijondmi. 

RiCHTHOFEN,  F.  VON Berlin. 

RosENBUSCH,   H Heidelberg. 

Strasbcrger,  Edouard Bonn. 

Stritve,  Otto  von Karlsruhe. 

Si'Ess,  Edouard Vienna. 

Thomwjn,  Joseph  John (kimbridge. 

VoGEL,  H.  C Berlin. 

Vries,  Hucio  DE Amsterdam, 

ZiRKEL,  Ferdinand I^ipzig. 


DECEASED  FOREIGN  ASSCKUATES. 


Sir  Wm.  Rowan  Hamilton. 
Karl  Ernst  v(>n  Baer. 
Henry  Milne- Edwards. 
Michael  Faraday. 
L.  Elie  de  Beai'mont. 
Sir  David  Brewster, 
G.  A.  A.  Plana. 
F.  W,  A.  Argblandbr. 


Friedrich  Wohler. 
J.  B.  Dumas. 

J.    B.    J.    D.    BOUSKINGAULT. 

^L  E.  Chevreul. 
Michel  Chasles. 
Sir  George  B.  Airy. 
J.  C.  Adams. 
Sir  Richard  Owen, 
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C.    H.    C.    BlTRMEISTER. 

Abthur  Cayley. 
T.  H.  Huxley. 
Hugo  Gyld^n. 

F.  F.  T188ERAND. 
Julius  von  Sachs. 

Sir  Roderick^  I.  Murchison. 
Victor  Regnault. 
H.  W.  DovF. 
C.  A.  F.  Peters. 
Justus  von  Liebig. 
Alexander  Braun. 
Joachim  Barrandb. 

AdOLPHE  WtJRTZ. 

Theodore  von  Oppoijjer. 

G.  R.    KiRCHOFF. 

Rudolph  Clausius. 
James  P.  Joule. 
Carlos  IbaJSez. 
Jean  Servais  Stas. 


Alphonse  de  Candolle. 

a.  w.  hofmann. 

Baron  H.  von  Helmholtz. 

K.  F.  W.  LuDwiG. 

Louis  Pasteur. 

August  Kekule. 

Emil  Du  Bois  Reymond. 

J.  J.  Sylvester. 

Karl  Weierstrass. 

Rudolph  Leuckart. 

C.  F.  Rammelsberg. 

SoPHUs  Lie. 

Robert  W.  Bunsen. 

J.  L.  F.  Bertrand. 

Henri  de  Lacaze-Duthiers. 

Alfred  Cornu. 

Rudolph  von  Virchow. 

Sir  George  G.  Stokes. 

Karl  GEciENBAUR. 

Karl  Alfred  Ritter  von  Zittel. 
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REPORT 


OF  THE 


NATIONAL  ACADEMY  OF  SCIENCES 


FOR 


THE  YEAR   1905. 


WASHINGTON : 

GOVERNMENT    PRINTING    OFFICE. 
1906. 


LETTER  FBOM  THE  PRESIDENT  OF  THE  NATIONAL  ACADEMY 
OF  SCIENCES  SUBMITTING  A  REPOBT  OF  THE  OPERATIONS  OF 
THE  NATIONAL  ACADEMY  OF  SCIENCES  FOR  THE  PAST  YEAR, 
1905. 


National  Academy  of  Sciences, 

Office  of  the  President, 
Wax/u'fu/fon,  D.  C,  January  2,  7906. 
Sir:  In  conformity  with  the  requirements  of  the  act  of  incorpora 
tion,  approved  March  3,  18H3,  1  have  the  honor  to  submit  herewith  a 
report  of  the  operations  of  the  National  Academy  of  Sciences  for  the 
past  year. 

Very  respectfully, 

Alexander  Aoassiz. 
The  President  of  the  Senate. 
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ACT  OF  INGOBPOBATION  AND  AMENDMENTS. 

AN  ACT  To  incorporate  tlie  National  Academy  of  Sitiences. 

Be  !t  (enacted  by  th<^  S^natt  and  Iloum  of  Rt'jyre^entativeM  of  the  ZTnited 
SUitex  of  America  in  Congrti<H  ffj<stmbled,  That  Louis  Agassiz,  Massa- 
chusetts; J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jersey;  A.  D. 
Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
States  Arni\',  Massachusetts;  W.  H.  C.  Bartlett,  United  States  Military 
Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis  Caswell, 
Rhode  Island;  William  Chauvenet,  Missouri;  J.  H.  C.  Coffin,  United 
States  Naval  Acadenn-,  Maine;  J.  A.  Dahlgren,  United  States  Navy, 
Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis,  United 
States  Navy,  Massachus€»tts;  George  Engelmann,  Saint  Louis,  Mo.; 
J.  F.  Fi-azer,  Pennsylvania;  Wolcott  Gibhs,  New  York;  J.  M.  Gilliss, 
United  States  Nav}',  District  of  Columbia;  A.  A.  Gould,  Massachusetts; 
B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York;  Joseph  Henry,  at  large;  J.  E.  Hilgard, 
at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S.  Hubbard, 
United  States  Naval  Observatory,  Connecticut:  A.  A.  Humphreys, 
United  States  Army,  Pennsylvania:  J.  L.  IjcConte,  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvania;  I).  H.  Mahan,  United  States  Military 
Academy,  Virginia,  J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Connecticut; 
Benjamin  Peirce,  Massachusetts:  John  Rodgers,  United  States  Navy, 
Indiana;  Fairman  Rogers.  Pennsylvania;  R.  E.  Rogers,  Pennsylvania; 
W.  B.  Rogers,  Massachusetts:  L.  M.  Rutherfurd,  New  York,  Joseph 
Saxton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman, 
junior,  (>>nnecticut,  Theodore  Strong,  New  Jersey;  John  Tori*ey,  New 
York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Win- 
lock,  United  States  Nautical  Almanac,  Kentucky:  Jc^tiries  Wvman, 
Massachusetts;  J.  D.  Whitney.  California;  tlieir  associates  and  suc- 
cessors dulj"  chosen,  are  hereby  incorporated,  constituted,  and  declared 
to  be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2.  And  be  it  ftrflur  tiautoh  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  tifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  inchiding  its  constitution,  by-laws,  and  rules  and 
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regiilation.s;  to  till  all  vacancies  created  ])y  death,  resignation,  or  other- 
wise: to  provide  for  the  election  of  foreign  and  domestic  members, 
the  division  into  classes,  and  all  other  matters  needful  or  usual  in  such 
institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  A  fid  he  !f  ftniJur  enaritiL  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United  States 
as  may  he  designated,  and  the  Academy  shall,  whenever  called  uj)on 
by  any  Department  of  the  (lovernment,  investigate,  examine,  experi- 
ment, and  report  upon  any  subject  of  science  or  art,  the  actual  expense 
of  such  investigations,  examinations,  exj^eriments,  and  reports  to  be 
paid  from  ap])ropriations  which  may  be  made  for  the  purpose,  but  the 
Academy  shall  receive  no  compensation  whatever  for  any  services  to 
the  Government  of  the  United  States. 

Approved,  March  3,  18G3. 

AN  ACT  To  auiend  the  act  to  incorporate  the  National  Academy  of  S<*ience8. 

Be  it  enacted  hy  the  Se7}ate  and  ILniae  of  Et>j>reHentatlv«'H  of  the  Umted 
States  of  Aimrr lea  in  Cninjrei<%  aHHtudAed^  That  the  act  to  ineoiiX)rate 
the  National  Acad(»my  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty-three,  b<\  and  the  same  is  hereby,  so  amended  as  to 
remove  the  limitation  of  the  number  of  ordinary  members  of  said 
Academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

Department  of  State,  June  10^  1S82. 
True  copies. 

Sevellon  a.  Brown, 

Chief  CI erl\ 


AN  ACT  To  authorize  the  National  Acarleniy  of  Sciences  to  receive  and  hold  trust 
funds  fortlie  promotion  of  science,  and  for  other  purposes. 

Bv  it  enacted  hy  the  X  natr  and  Ilfff/sr  ffBej^re^^/ntatives  of  the  United 
Statt'H  of  Anierira  in  Cnn/rrss  a.sstiidthd.  That  the  National  Academy 
of  Sciences,  incorponited  by  the  act  of  Concrivss  approved  March  third^ 
eighteen  hundred  and  sixty-three,  and  its  several  supplements,  be,  and 
the  same  is  hereby,  authorized  and  (empowered  to  receive  bequests  and 
donations  and  hold  the*  same  in  trust,  to  be  applied  by  the  said  Acad- 
emy in  aid  of  scientific  investi^itions  and  according  to  the  will  of  the 
donors. 

Approved.  June  20,  1884. 

Department  of  State,  Jane2i^  188^. 
A  true  copy. 

Sevellon  A.  Brown, 

Chief  Clerk. 


REPORT 

OF  THE 

NATIONAL  ACADEMY  OF  SCIENCES. 


SESSIONS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  1905  the  Academy  held  three  sessions.  The  first 
was  the  regular  annual  session  held  at  Washington,  April  18  to  20, 
inclusive;  the  second,  a  scientific  session  held  at  New  Haven,  Novem- 
ber 14  and  15;  the  third,  a  special  session  held  at  New  Haven,  Novem- 
ber 15,  for  the  transaction  of  business. 

ANNUAL  MEETING. 

The  session  was  held  at  the  U.  S.  National  Museum,  Washington, 
with  the  president,  Mr.  Alexander  Agassiz,  in  the  chair. 

The  following  members  were  present  during  the  session:  Messrs. 
Agassiz,  Allen,  Becker,  Billings,  Boas,  Boss,  Brewer,  Brooks,  Brush, 
•Cattell;  Chittenden,  Councilman,  Dall,  Davis,  Dutton,  Emmons,  Gill, 
Hague,  Langley,.  Merriam,  Mitchell,  Morse,  Newcomb,  Nichols, 
Osborn,  Peirce,  Putnam,  Remsen,  Walcott,  Webster,  Welch,  Wells, 
White,  Wood,  and  Woodward. 

REPORT  OF  THE  HOME  SECRETARY. 

The  President  of  the  National  Academy  of  Sciences: 

I  have  the  honor  to  present  herewith  tlie  annual  report  of  the  home 
secretary  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  17,  1905. 

The  annual  report  of  the  president  of  the  Academy  for  1904  was 
transmitted  to  C/ongress  Februar}^  20, 1905,  through  Senator  Wetmore, 
chairman  of  the  Committee  on  the  Library.  The  usual  edition  of  500 
copies  was  received  from  the  Public  Printer  March  29.  Of  this  edi- 
tion 2(K)  copies  have  been  distril)uted,  including  those  sent  to  members 
of  the  Academy,  our  foreign  associates,  and  such  libraries  as  are  on 
our  exchange  list. 

The  fifth  volume  of  the  biographical  memoirs  was  published  during 
the  past  winter  and  a  copy  furnished  to  every  member  of  the  Academy 
and  to  about  200  of  the  most  important  reference  libraries  in  tlie  United 
States.  The  volume  contains  biograpiiical  skt^tches  of  14  of  our  deceased 
members,  in  every  case  accompanied  by  a  likeness.  The  ))iographies 
are  those  of  Joseph  Henry,  J.  E.  Holbrook,  L.  F.  de  Pourtal^s,  A.  A. 
Gould,  H.  A.  Rowland,  Theo.  Lyman,  M.  C.  Lea,  F.  A.  Walker,  J.  G. 
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Barnard,  J.  E.  Keeler,  James  Hadley,  11.  B.  Hill,  Serene  Watson,  and 
R.  E.  Rogers. 

Part  II  of  Prof.  A.  S.  Packard's  work  on  the  bombycine  n[ioth.s  will 
soon  be  issued  as  Volunie  IX  of  the  memoirs  of  the  Academy.  Owing 
to  the  protractiHl  illnc\ss  and  death  of  Professor  Packard,  the  work  of 
revising  the  text  and  illustrations  has  ]>oen  delayed.  Mr.  Samuel 
Ilenshaw,  of  the  Museum  of  Companitive  Zoology,  kindly  undertook 
the  work  of  seeing  the  volume  through  the  press,  and  in  a  few  weeks 
the  monograph  will  be  mailed  to  every  mem}>er  of  the  Academy. 

Memoirs  I,  II,  and  HI,  of  Volume  X  are  awaiting  publication,  and 
it  is  hoped  they  will  soon  ))e  issued  from  the  press  of  the  Government 
Printing  Office. 

At  the  time  of  the  last  annual  meeting  four  new  members  were 

elected  to  the  Academy.     During  the  past  year  two  members,  William 

Sellers  and  Alpheus  S.  Packard,  have  died,  leaving  91  names  on  the 

active  membership  list.     The  list  of  our  foreign  associates  numbers  42. 

Very  respectfully, 

Arnold  Hague, 

April  17,  1905,  Home  Secretary. 

REI»ORT  OF   THE   TREASURER. 

Washixoton,  I).  C,  .1/W/  18^  190o. 
The  President  of  the  National  Academy  of  Sciences. 

Sir:  1  have  the  honor  to  transmit  herewith  my  financial  report  as 
treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  IS,  1905: 


mons     Biilld- 

T  'iiTiu-nii         niii'iit'  *»ni.'«iii      inninT        ivin^i:  GOUIQ  Rlin  l««» 

iiieoint.  ^„„,,_         f,jjj^,_         f„j„,^      f,„,^j_       ^mWYx        fund.       GIH.       J°5 


J.  I^iw 

leiwml 

Biuht' 

Watwm 

DraiKT 

n»nce 

fuiitl. 

fiiiiil. 

fund. 

fund. 

Smith 
fund. 

Em- 

fun^. 


I    tniA- 
te«j. 


BHlancehnniKht  forward:  , 

Cash ?-J9(>.  .V.»  »<•_»(;.  w;   ?1 .  TiW.  O t  '$1 J-J.  1  fi       ^17. «)  ;    e6f>6. 95  j»l75. 65       f ISS.  12 

Inveslrd  inctuno 3.:h)().(K>     2.U<K).W)     2,y9:J.71    1.4%. :>7     1,000.00    l.AOO.OO 

InU*n*st !      227. TkI  2.199.77     l.(ixs..|;)  |  417.92         IWl.OO         895.00'     15.00           67. SO 

Momlwrs' tux .vjT).  lo   

Appropriation  rt'tunu'd SCm.JlO        107. .'lO 

InoiX'use    fnmi    sale    of 
Inrnds 97.  .'lO    292.r><> 


Total ^.^,•2t).^2     :i.:4:t2.4.3     r..  Is-V  Is     .'>K).Os     2.57.V07     2..'v»l.»l>     490.66 


1.7110.62 


1.38 


DisbursiHl ♦;77.:il      l..Vrfi.l>i;     2.771.."iU       ix.M  2iri.71         7Sii.01       «.86 

Tranrfer  to  Capital  f un«l 4'i(».  <x> 

Balance: 

Cash 4r..:n         7tW-..:r        119.97       71.21  '•♦•12.79        7(V>.W     40S.80  .      199.29 

InvrnttMl  inconii' H..*iO>.<)n     :t,«H)O.0<»     :5.2«.»3.71    1.7jr...")7  ,  I.OOIKOO   !  L&OO.OO 


Total l.i.2o.>2     .">.:i:52.  i;;     k  iv').  I**     .->iu.«ts     2,.'.7.'>.U7     2. .VI. 96     490.65  .  1,700. (U 

•I  i  »ul-landin>;  ol>liKJit:i»:i.  Sim*'. 

Very  resix»ct fully, 

S.  K.  Kmmons,  Trefmurer, 
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The  treasurer's  report  was  referred  to  an  auditing  connnittee  con- 
sisting of  Messrs.  Dall  and  Gill,  who  after  due  examination  reported 
as  follows: 

The  committee  appointed  to  audit  the  accounts  of  the  treasurer 
hereby  certify  that  they  have  examined  the  statements  of  expenditures, 
receipts,  and  balances,  and  find  them  to  correspond  to  the  vouchers 
and  accounts  of  the  treasurer. 

Wm.  H.  Dall. 
Theo.  N.  (till. 

report  of  trust  funds. 

statement  of  the  board  of  directors  of  the  bache  fund  for 

19()4-1D(.)5. 

The  l>oard  of  directors  of  the  Bache  fund  herewith  present  as  a 
matter  of  courtesy  to  the  Academy,  the  following  statement: 

Since  the  last  sUited  meeting  of  the  Academy,  April,  11M)4,  the  direc- 
tors have  authorized  the  following  appropriations  and  payments: 

1904. 
May  5.     To  H.  C.  Woo<l,  for  inve^tigiition  on  the  action  of  alcohol   ui)on  cir- 
culation     $300 

19a5. 
Mar.  27.     To  Charles  L.  Doolittle,  lx»ing  second  year's  ins^tallinent  of  the  total 
appropriation  of  $1,000  to  him,  reporte<l  to  the  Acmleniy  in  April, 
1904 500 

The  board  has  received  from  Dr.  W.  T.  Por(er  the  sum  of  $300 
returned  as  an  unused  appropriation  made  and  paid  to  him  March  17, 
1904. 

Kespectfully  submitted.  Seth  C\  Chandler. 

Ika  Remsen. 

report  of  the  directors  of  the  benjamin  apthorp  gould  fund 

FOR   THE   ACADEMY   YEAR    liM)4-UH)5. 

The  directors  of  the  Benjamin  Apthorp  (loulcl  fund  present  the 
following  report: 

Since  the  last  stated  meeting  of  the  Academy,  April,  11M>4,  the  direct- 
ors have  authorized  the  paynjent  to  Charles  L.  Doolittle  of  the  sum 
of  J!^")(M>,  this  being  the  second  years  instiillment  of  the  appropriation 
of  §1,000  made  to  him  and  reported  to  the  Academy  in  April,  1J>04. 

They  have  also  authorized  the  treasurer  to  cany  the*  sum  of  5Sr>i)0 
from  ca^h  income  account  to  invested  incomi*  account  as  an  addition 
to  the  sinking  fund  toward  meetin^^  the  deferred  contiii^jfent  grant  of 
$2,500,  reported  on  page  11  of  the  Academy's  report  of  VM)2. 

Resi)fectfully  submitted. 

AsAiMi  Hall. 

Lewis  Boss. 

Skth  C.  Chandler. 
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REPORT   OF   THE   WATSOX   TRUSTEES. 

Washincjtox,  1).  C,  Ajrrll  18,  IffOo. 
To  the  National  Academy  of  8(  iences: 

The  Watson  trustees  hjive  the  honor  to  submit  the  following  reiM)rt: 

The  only  work  which  has  l)een  carried  on  during  the  j)ast  year  has 
been  on  tables  of  the  asteroids  discovered  by  James  C  Watson.  Vis 
provided  in  his  becjuest.  It  will  be  recalled  by  the  Acjulemy  that  it 
was  found  by  the  trustees  impossible  to  bring  this  work  to  completion 
within  any  reasonable  time  unless  some  competent  nmthenmticul 
astronomer,  with  a  corps  of  computers  at  hand,  devoted  an  important 
part  of  his  time  and  energies  to  the  work.  Under  these  circumstances 
an  arrangement  was  made  with  I^rofessor  Leuschncr,  of  the  Univei-sity 
of  California,  for  placing  all  the  facilities  in  his  hands,  and  paying  all 
the  computers  whom  h(»  found  necessary  to  curry  on  the  work. 

The  trustees  have  nuich  pleasure  in  reporting  that  this  arrangement 
has  been  entirely  successful.  Tables  of  ten  of  the  asteroids  are 
ai)i)roaching  comph»tion,  and  it  is  estimated  by  Professor  Leuschner 
that  the  whole  work,  that  on  the  lost  ^l^^thra  (excepted,  will  be  ready 
within  two  years.  For  more  detailed  information  a  copy  of  a  con- 
denscnl  report  1)V  I^rofessor  L«»uscliner  is  appended  hereto. 

The  trustees  can  not  speak  too  highly  of  the  value  of  Professor 
LeuschiH^r's  seivices  in  this  connection.  The  most  complex  problems 
of  theoretical  astrononn'  had  to  be  dealt  with  on  lines  which  might 
almost  be  legarded  as  new.  Professor  Leuschner  has  not  onh'  mas- 
tered and  applied  the  best  methods  heretofore  known,  but  has  him- 
self improved  u])on  them,  critically  investiga'ting  and  revising  the 
basis  on  which  they  rest,  thus  making  at  the  same  time  important 
contributions  to  celestial  mechanics.  He  has  at  every  step  made  (^m- 
plete  and  detailed  reports  of  all  of  his  proceedings.  Recognizing  the 
fact  that  th(^  income  of  tin*  fund  would,  during  the  progress  of  the 
work,  barely  provide  for  the  payuuMitof  his  computers,  he  has  exacted 
no  condition  as  to  his  own  compensation  for  the  time  and  labor  devoted 
to  the  work. 

Respectfully  sulmiitted. 

SiMox  Newcomb,  Chairman. 

r.VINEItsiTY   (»K   ('aLIFX>RN'IA, 

Behkklky  Astronomical  Depaktment, 

Aprils,  1905. 

A     CONDKNSKU    KKI'oltT   <>\    TlIK    CONDITION    uF    Till-:    WATSON    WORK    OX    APRIL    1,     1905. 

l*rot.  SiM«)N  Ni:\vroMH.  If!/(f  /'  .W/rr^   Wnshiinitim,  I).  C,  fi»r  the  yatimud  Acadenuj  oj 

Si^il'IH'4'ft. 

My  I>KAK  Pk«hf>n«)I{  Nkwcomh:  TIu"  n-i^ular  ri»i>(»rts  so  far  submitted  to  the  Wat- 
son trnstt'fs  cover  iiion'  llian  1(K)  tyiK'writteii  pajrcs,  an«l  set  forth  in  detail  the  work 
that  lias  iK'en  a«'tMiiiipli>he4  up  tn  April  1.  PM).').  In  the  present  re|)ort  I  shall  there- 
It  »re  routine  nivsieli  to  a  Imef  statement  of  the  present  eondition  of  the  asteroid  work. 
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A  similar  roport  was  Hiibmitted  two  years  ago.  At  that  time  the  asteroM  work 
rei-eiveil  a  iH'rious  interruption  of  al>oiit  eijrlit  months,  «hie  to  various  ehanj^es  in 
the  staff  of  the  Berkeley  astronomical  department  and  to  the  difliculty  of  securing 
efficient  computerp.  With  the  arrival  of  l>r.  Burt  L.  Newkirk  in  tlie  latter  part  of 
Septeml)er,  1903,  the  work  was  again  regularly  taken  up,  with  Doctor  Newkirk  and 
Mis8  Hol>e  as  coniputen*. 

The  first  work  undertaken  was  an  investigiition  of  the  discrepancies  between  the 
oVwervetl  plat*e«  of  planet  93,  Minerva,  ainl  those  computed  by  Eichell)erger  from 
his  perturljatioiiH  and  tables.  After  considerable  fruitless  search  for  an  error  in  the 
work,  the  x>erturl)ation8  of  Minerva  were  recomputed  with  satisfactory  result*.  A 
motion  of  the  mxle  was  discovered,  which  considerably  improved  the  results.  Mr. 
Eichelberger*8  numerical  work  was  found  to  be  entirely  correct,  but  the  pn>gramme 
of  the  work  was  found  not  to  be  (jonsistent  with  the  accuracy  aimed  at. 

At  the  same  time,  with  the  perturl)ations  of  Minerva,  the  perturbations  of  (115) 
Thyra  were  compute<i  by  Hansen's  metho<l.  This  brought  the  list  of  a.steroids  for 
which  perturbations,  inclusively  of  the  constants  of  integration,  have  In^en  deter- 
mine<l  by  the  Berkeley  astronomical  department,  up  to  12. 

AHterc»ids  (119)  Althaea  and  (103)  llera  were  then  taken  up.  Perturbations  and 
tables  had  been  computed  for  these  by  Ritter,  and  Ross  had  made  a  comi>arison  of 
the  theory  with  the  observations  for  the  purj>os*»  of  correcting  the  elements,  but 
found  that  tlie  residuals  (jould  not  be  much  imnrove<l.  A  determination  of  a  jM)ssi- 
hle  motion  of  the  node  was  therefore  taken  up,  but  it  was  found  that  the  discrei)an- 
cies  could  not  l>e  accounted  for  by  a  motion  of  the  uchIcj 

The  next  step  in  the  work  was  to  prepart^  a  complete  programme  for  the  tabulation 
of  the  perturbations  of  all  of  the  asteroids,  and  consi<lerable  work  in  carrying  (nit 
this  programme  has  since  been  done.  The  first  step  of  all  in  this  connection  was  the 
collection  of  the  necessary  observations  for  all  of  the  observe*!  oi)jM)sitions  of  all  of 
the  Watson  asteroids.  For  the  12  planets  for  which  perturbations  have  Wen  ctom- 
puteil  here,  observations  were  then  selected  with  great  care  for  the  correction  of  the 
elements.  For  this  purpose  it  was  necressary  to  investigate  the  ol)servations  of  nearly 
130  oppositions  by  comparison  with  ephemerides  and  with  each  other.  At  this 
point  Doctf>r  Newkirk  and  Miss  I  lobe  were  assigned  only  such  portions  of  the  work 
as  required  technical  preparation,  a  great  i>art  of  the  numerical  work  being  left  to 
piece  computers  employed  at  a  cheap  rate  ( 30  cents  jn^r  hour).  All  computations 
were  made  in  duplicate.  In  order  to  cofupute  the  i>erturbations  for  the  selectt»<l 
observations,  such  portions  of  the  tables  as  wouhl  not  be  affe<'ted  by  a  correction  of 
the  elements  were  constructe<l  first,  and  then  the  perturbations  were  taken  out  for 
all  of  the  12  planets  i!onceme<i,  and  the  places  comj>ute<i  for  each  opposition  and 
conipareil  with  the  observations.  The  necessary  differential  coefficients  for  the 
least  sipiart*  reduction  were  then  computed  by  Bauschinger's  metho<l  and  the  resirl- 
uals  ill  <r  an«l  d  decompose*!  into  residuals  in  an<l  perjK'ndicular  to  the  plane  of  the 
orbit.  The  sfdution  of  the  resulting  e^iuations  of  con<lition  by  tlio  method  of  leju^t 
squares  for  these  12  planets  is  comjdeted  and  the  residuals  resulting  from  the  least 
squan*  s<»lutions  prove  the  correctness  of  the  calculation. 

The  difficulties  involved  in  the  asteroid  work  are  not  merely  numerical,  but  mu<"h 
time  and  eneiyy  has  t^)  be  devote<l  to  theoretical  (|uestions  so  as  to  pro<luce  for  each 
planet  the  l>est  jiossible  result.  Theoretical  diin<"ulties  arc  somewhat  lessened  by  the 
fa<'t  that  the  pn»gramme  of  the  Watson  trustees  call>  f«»r  tables  which  give  the  j)ertur- 
bationstmly  to  one-tenth  of  a  minute,  but  even  lirst-()rdcr  j>ertur]>atiofis  ari»  not  sutli- 
cient  for  this  purjKwe  in  some  cA^es.  no  matter  what  method  of  determining  the  j)er- 
turliatitms  is  used.  It  must  lx»  expected  that  as  the  «"<ilculation  progresses,  unlorcsmi 
difbi*alties  arise  which  cause  an  unavoidable  rctardatinii.  On  that  account  I  am  now 
pushing  forwani  the  work  on  what  might  !).»  termed  the  clear  cases,  so  as  to  carry 
tho0e  to  a  rapid  conclusion. 
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It  Ims  hivn  fouml  that  in  certain  caftCH  the  iHtrturlmtinnH  nee<l  mrrei-tion,  owin>;to 
the  larjre  correctii^ns  to  the  elements  reHultinj;  from  tlie  least  W|uar»?  Hohitum.  but  it 
is  hoj)e<l  that  these  et>rriHtions  to  the  pertnrhations  ean  Ik?  (1eterniiiie<l  <1  iff e rent ially 
by  certain  forinulio  which  I  have  <leriv(Hl  for  the  purp<3t*e.  This,  h<»wever.  may  not 
be  possible  in  cast's  like  (121)  Hernii«»ne  and  { 104)  Clyniene,  in  which  latter  (.-aeie  the 
larjrest  term  in  nz  amounts  t(»  alwjut  4°. 5.  In  many  casiv  it  it*  nweiwary  to  n)aketwo 
approximations  to  the  corrections  to  the  elements  by  succensive  cr^rnn'tions  of  the 
|)erturbations  and  least  s(juare  re«luctiun8.  Then^  seemf*  to  Ix*  jrood  reas<.in  to  1ii4iew 
that  tabU's  for  some  ten  planets  will  l>e  ready  lor  publication  at  the  end  of  the  sum- 
mer months,  and  that  the  whole  work  can  be  wound  up  in  from  ei;rhteen  months  to 
twr)  years  at  the  rate  (»f  proj^ress  hitherto  made. 

In  conclusion,  I  present  the  followingsynojisisof  the  present  crmd  it  ion  of  the  work 
on  each  of  the  Watson  asteroids. 

Tut  In  ai<ttnnih. — We  have  fully  comi)lettHl  the  expresHions  for  udz,  r,  fin*i  u  nj*t 
for  the  |>erturljations,  collecte<l  the  oViservations,  taken  out  the  i>erturl)ations,  eti\, 
and  have  corrected  the  elements  of  the  following  12  a.sten)idfei: 

(93)  Minerva.  (121)  Ilermione.  (150)  Xuwa. 

(h)4)  Clymene.  (12k)  XemesiH.  (161)  Athor. 

(ia5)  Artemis.  (VXi)  (Vrene.  (174)  Phie<lra. 

(llo)  Thyra.  (131))  Juewa.  (179)  Clytemnestra. 

Tlinr  nMvro'uh. — (106)  Dione,  (IHS)  Sybilla  and  (175)  Andromache  l>elongtothe 
gn>up  J,  an<l  s|)ecial  tables  for  this  group  wen*  preparcnl  at  I^rkeley  after  Bohlin. 
Through  discrepancies  between  our  n^ulta  and  those  of  Kohlin  certain  errors  in 
Bohlin's  work  were  discovenMl  after  considerable  investigation.  Further  investitn- 
tion  will  be  ntM'essary  owing  to  additional  <liscn*panciefl  in  our  tables,  those  of 
Bohlin  and  thost^  of  v.  Zeipel.     These  investigations  are  still  under  way. 

Tint  a^iert/nh.—{  1 19)  Althaea  an<l  ( 1().S)  Hera.  Perturbations  and  tables  c*oniplete 
(by  Hitter).  Result^  not  satisfactory,  as  appears  from  i>omparison  of  observations 
with  theory  by  R<  >8'a.     Further  investigation  necessary  to  discovercause  of  discrepancy. 

Our  nt<frrnlil.~[79)  Kurynome.  Perturbati«Mi8  by  Becker,  tables  by  Eichellviver. 
It  s<.»ems  that  final  comi>arison  between  observations  and  theory  has  not  yet  been 
made.  It  is  therefore  not  possible  to  state  at  present  whether  the  results  s*.)  far 
obtained  are  satisfactory. 

Om'  nstrroi't. — (  KU )  Ilelene.  Perturbations  and  tables  by  Ritter.  Comi>lete. 
Comparison  l>etween  observations  and  the«>ry  indicates  that  improvement  is  {Missible. 
Investigation  of  discrepancy  desirable.  Such  investigation  commeuced  by  ].«wton 
but  not  completed. 

Tint  astt-nfltfy. — (94)  Aurora  and  i  100)  Ilekate.  We  sup|>osed  that  these  asteroids 
had  alrea«ly  Ikmmi  taken  uj)  by  i»thers,  ]»ut  m>  computations  or  results  referring  t*) 
these  planets  are  available,  and  their  iH.»rturbations  will,  therefore,  have  to  Ixu-omputed 
here. 

One  tisti'ioitl. — ( 132 1  Ai'thra,  lost  planet.  Fate  <>f  this  planet  is  under  inves^tigAtion 
by  Miss  llobe  lor  her  doctor's  dissertation.     (Twenty-two  asteroids.) 

In  ordtT  to  make  the  results  nf  »»ur  work  available  as  soon  as  i>ossible,  Profewor 
NevT«)mband  I  have  a«.rreed  that  the  tables  of  the  [terturlmtions  should  Ik»  printed 
tii-st,  and  that  the  necessary  ari-nunt  of  the  work  and  the  various  investigations 
undertaken  on  each  planet  should  b**  printed  subsequently. 

Very  respectfully  submitt«Ml. 

Armin  ().  Lei'si-iinkr. 
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REPORT  OF  THE   COMMITTEE   OX   THE   BARNARD   MEDAL. 

The  committee  on  the  Barnard  medal  respectfulh*  recommend  that 
Prof.  Henri  Becquerel,  of  Paris,  meml)er  of  the  Institute,  be  recom- 
mended by  the  National  Academy  of  Sciences  to  the  tru.stecs  of 
Columbia  University  as  the  proper  recipient  of  the  Barnard  medal  to 
be  awarded  next  June.  In  making  this  recommendation  the  com- 
mittee has  borne  in  mind  not  only  the  important  discoveries  in  the 
field  of  radio-activity  made  by  Professor  Becquerel  during  the  last 
five  j'ears,  but  also  the  fai^t  that  he  was  the  original  discoverer  of  the 
so-called  dark  rays  from  uranium,  which  discovery  has  been  the  basis 
of  subsequent  research  into  and  of  our  present  knowledge  of  the  laws 
of  radio-activity. 
Res-pectfully  submitted. 

J.  S.  Billings. 

S.  Newcomb. 

E.  L.  Nichols. 

ELECTIONS. 

Messrs.  Welch,  Hale,  Woodward,  Chittenden,  Osborn,  and  Billings 
were  elected  membei-s  of  the  council. 

Messrs.  Arthur  A.  No^'es,  Michael  I.  Pupin,  Jolui  C.  Bmnner, 
William  H.  Holmes,  and  William  H.  Howell  were  elected  members  of 
the  Acadeni}'. 

Henri  liecquerel,  of  Paris,  and  Paul  von  Groth,  of  Munich,  were 
elected  foreign  associates  of  the  Academy. 

DEATHS. 

Two  members  of  the  Academy  died  during  the  year  1005:  William 
Sellers,  January  24,  and  Alpheus  S.  Packard,  February  H. 

Four  foreign  associates  died  during  the  year:  E.  J.  Marey,  Otto  von 
Struve,  Ferdinand  Freiherr  von  Richthofen,  and  AUiert  von  Kollikor. 

LIST  OF  PAPERS  PRESENTED  AT  THE  APRIL  SESSION. 

The  Geographical  Cycle  in  an  Arid  Climate.     William  M.  Davis. 

The  Mechanical  Ekjuivalent  of  Light.     Edward  L.  Nichols. 

The  Effects  of  Alcohol  upon  the  Circulation.  II.  C.  Wood  and 
Daniel  M.  Hoyt. 

The  Axis  of  S)'^mmetry  of  the  Ovarian  Egg  of  the  Oyster.  W.  K. 
Brooks. 

The  Expedition  of  the  U.  S.  Fish  Conmiission  Steamer  A/batross, 
in  charge  of  Alexander  Agassiz,  in  the  Eastern  Pacitic,  Lieut.  Com- 
mander L.  M.  Grarrett,  commanding.     Alexander  Agassiz. 

A  Catalogue  of  Spectroscopic  Binary  Stars.  W.  W.  Camph(»ll  and 
Hel>er  D.  Curtis. 
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Discovery  of  Xlw  Sixth  jiiul  Seventh  Satellites  of  Jupiter,  iiiui  their 
Approximate  Ori)its.  C  1>.  Perrine.  (Iiitrotliiced  b^-  W.  W.  Camp- 
hell.) 

liesequenl  Valleys.     Williain  M.  Davis. 

ANNOUNCEMENTS. 

The  president  announctHl  the  a])ix)intinent  of  Mr.  R.  S.  Woodward  as 
a  HK^mher  of  the  eonmiittee  on  weij^hts,  nu»asiires,  and  coinage;  of  Mr. 
(Jeorge  K.  Hale  as  a  nienil)er  of  the  committee  on  the  Henry  Draper 
fund,  in  plac«»  of  Mr.  E.  C  Pickering,  resij^ned;  of  Mr.  Kdward  L. 
Nichols  as  a  member  of  tlie  committee  on  the  Rarnard  medal  in  place 
of  Mr.  William  Sellers,  deceased;  and  of  Mr.  Kdward  F.  Siuithaija 
mem})er  of  the  committee  on  the  Wolcott  (libbs  fund,  in  place  of  Mr. 
T.  M.  Di'own,  d(»ceased. 

The  president  also  announced  the  ap[)ointmcnt  of  Mr.  William  Tre- 
lease  as  a  delegate  to  the  Intei-national  Botanical  Congress  to  bo  held 
at  Vienna,  June  II  to  IS.  liH>5;  and  of  Messrs.  George  E.  Hale  and 
W.  W.  Campbell  as  delegates  to  represent  the  Academy'  on  the  solar 
research  committee  to  meet  in  Oxford  in  September,  1905. 

AMENDMENT  TO  RULES. 

Rule  IX  was  amended  by  adding  the  following  paragraph: 
Before  j»ul>lit'ation  all  lueiiioin^  must  Ix"!  referrwi  to  the  (H>mmittee  on  publication, 
who  may  if  they  diK^m  be,st  refer  any  memoir  to  a  special  committee  appoiuted  by 
the  president  t(»  «letermirie  whether  the  Kame  should  l>e  publiahed  by  the  Academy. 

AUTUMN    MEETING   OF   THE   ACADEMY. 

SdKNTIFlC   SKS810N. 
[Held  in  New  Haven,  NovemWr  14  and  15,  1905.] 

A  scientiiie  session  for  the  reading  of  papei*s  having  been  (*alled  by 
the  council,  tlu*  Acad<»my  met  at  the  Sheffield  Scientific  School,  of 
Yale  University,  New  Haven.  Novemi)er  14  and  15,  1905. 

President  Agassiz  presided  at  the  sessions  and  the  following  ineni* 
hers  were  in  attendance:  Messrs.  Barus,  Boas,  Brewer,  Brush,  C^ttelU 
Chandler  ((.'.  F.),  C'hittendtMi,  Dana,  Davis,  Elkin,  Gouch,  Hague,  Hall, 
Hastings.  , Johnson,  Minot,  Mors<»,  Noyes,  Os}x)rn,  Peirc*e,  Penfield, 
Trowbridge,  VtM-rill,  \V(d)ster,  Wells,  Wilson,  Wright. 

Thf*  following  papers  were  i)n\sented: 

Studi^^s  on  the*  Chemical  Physiology  of  Development  and  Growth. 
L.  B.  MtMidel.     (Introduced  by  11.  H.  Chittt^nden.) 

On  a  New  Mineral  from  Borax  Lake,  California.     S.  L.  Penfield. 

Reflation  of  the  True  Anomalies  in  a  Parabola  and  a  Very  Eccentric 
Ellipse  having  the  Same  Perihelion  Distance.     A.  Hall. 
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On  Errors  of  Eccentricity  and  Colli mation  in  the  Human  Eye. 
F.  E.  lieach.     (Introduced  by  C.  S.  Hastings.) 

On  Pearson's  Formulas  of  Skew  Distribution  of  Variates.  Fmnz 
Boa.s. 

Sex-detennination  and  the  Chromosomes.     E.  B.  Wilson. 

The  Owyka  Glacial  Conglomerate  of  South  Africa.     W.  M.  Davis. 

The  Disintegration  Products  of  Thorium  as  indicated  by  the  Pro- 
portions of  Lead  and  Helium  in  Minerals.  B.  B.  Boltwood.  (Intro- 
duced by  H.  L.  Wells.) 

The  Relation  of  Betweenness  -and  Royce's  O-col lections.  C.  S. 
Peirce. 

Some  Problems  in  Metallic  Reflection.  L.  P.  Wheeler.  (Introduced 
by  C.  S.  Hastings.) 

Further  Observations  on  Sedimentation.     W.  H.  Brewer. 

The  Effect  of  Roentgen  Rays  on  Certain  Metals.  H.  A.  Bumstead. 
(Introduced  by  C.  S.  Hastings.) 

On  the  Variation  in  the  Spines  of  Sea  Urchins.     A.  Agassiz. 

BUSINESS   MEETING. 
[New  Haven,  Novemlwr  14,  1905.] 

Mr.  Agassiz  stated  to  the  Academy  that  at  the  last  council  meeting 
he  had  offered  to  hand  over  to  the  treasurer  of  the  Academy  the  sum 
of  ^5,000,  or  bonds  to  the  value  of  $5,0(X),  approved  b}^  the  treasurer 
on  the  following  conditions:  That  the  sum  of  $5, (XX)  subscribed  by 
him  to  the  building  fund  be  credited  to  the  general  fund,  the  income 
to  Ix;  used  for  general  purposes  of  the  Academy,  but  that  the  capital 
be  available  for  the  building  fund  whenever  it  is  needed  for  that  pur- 
pose, and  that  Mr.  Billings  had  moved  in  the  council  that  the  offer  of 
Mr.  Agassiz  be  accepted  with  thanks,  and  that  the  treasurer  be  author- 
ized to  accept  the  same  in  the  name  of  the  Academy. 

The  president  appointed  Messrs.  Brooks,  Cattell,  James,  Newcomb, 
and  OslK)rn  as  a  committee  to  report  to  the  council  on  the  relations  of 
the  Academy  to  the  philosophical,  economic,  historical  and  philolog- 
ical sciences. 

The  president  announced  the  death  of  Baron  F.  von  Richthofen,  of 
Berlin,  a  foreign  associate. 

Mr.  Agassiz  presented  the  following  rej)ort  from  the  committee 
appointed  by  the  council  to  consider  the  question  of  aiding  the  work 
of  the  International  Association  for  Seismological  Observations: 

SEISMOUMJY. 

Seismology  is  a  field  of  geophysical  R'search  of  the  very  i'M^t  imi)ortance,  but  it 
still  remains  in  a  very  mdimentary  wUge  of  development.  Under  ideal  conditionH, 
earthquake  shocks  should  affonl  the  means  of  8(junding  the  very  depths  of  the  earth, 
and  of  determining  the  physical  constants  of  the  component  materials  of  the  jjlol>e 
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along  an  enciless  nnni1)erof  chords  or  curvilinear  pathf*  between  the  centers  of  shock 
and  ol>scrving  Htationw.  Even  under  present  conditions,  a  considerable  amount  of 
int<*re»t  attaches  to  seismological  ob«jrvationf»,  and  it  is  possible  to  determine  the 
latitudt?  an<l  lonj{itU4le  of  centers  of  shock.  This  achievement,  however,  is  far  short 
of  what  tlie  method  should  l>e  capable  of  yielding,  nor  does  it  seem  possible,  under 
prt^sent  conditions,  to  obtain  results  radically  different  from  those  which  have  already 
l)een  roache<l. 

Tlie  tlHM>retit!al  Ixasis  for  seismology  is  very  imperfect.  The  interpretation  of  even 
very  i^erfcct  observations  on  the  intensity  and  direction  of  waves  of  transmission 
must  <leiH'nd  on  the  mathematical  thi»ory  of  the  vibrations  of  a  sphere  in  which  the 
elastic  properties  vary  continuously  or  discontinuously  with  the  distance  from  the 
center.  There  apfK^ars  to  ))e  no  reason  to  doubt  that  mathematical  physicists  could, 
with  suthcient  labor,  develop  such  a  theory  with  suflicient  fullness  to  act  as  a  guide 
in  the  interpretation  of  observations.  This  work,  however,  yet  remains  to  be  done. 
We  con8ulte<l  Sir  George  H.  Darwin  on  the  subject,  and  he  referred  us  to  Professor 
Chree,  of  Richmond,  who.  in  Darwin's  opinion,  is  the  first  authority  on  the  subjeii 
of  the  vibrations  of  a  sphere.  Professor  Chree  informed  us  that  our  impressiou 
was  entirely  correct,  and  that  the  theory  had  Iwen  insufticiently  elaborated  as  yet. 

Even,  however,  had  the  necessary  theoretical  work  been  done,  it  would  still  lie 
impracticable  to  use  such  ol>servations  as  are  now  l>eing  made  upon  earthquake 
shocks.  Wiechert's  seismometer  iH)sse8scs  extraortlinary  delicacy,  quite  sufticient 
for  any  needs  yet  known  or  likely  to  bei'ome  known,  so  far  as  the  horizontal  ami- 
j)onents  of  the  movements  due  to  earthquakes  are  concerned.  This,  however,  i:* 
entirely  insufficient.  It  i:-*  almost  unthinkable  that  formulas  should  ever  be  develope*! 
by  mathematicians  which  should  Ihj  applicAble  to  earthquake  shoi^ks,  unless  the 
angle  of  emergtMice  of  the  waves  from  the  surface  of  the  earth  is  known,  a^  well  a? 
the  azinmth  of  the  movement.  Many  attempts  have  Ixjen  made  to  contrive  a  seisnnv 
meter  which  should  record  the  vertical  components  of  the  shock.  Hitherto,  how- 
ever, the  success  attained  has  l)een  very  small,  and  seismometers  of  this  deei»ription 
record  only  very  heavy  shocks  of  an  entirely  different  order  of  magnitude  from  that 
to  whirh  the  horizontal  instruments  are  sensitive. 

It  would  seem  to  f<<low,  therefoiv,  that  seismometry  is  open  to  improvement  in  twn 
directions,  and  that  the  efforts  of  geophysicists  intereste<l  in  this  subject  should  lie 
directed  accordingly.  On  the  one  hand,  some  able  mathematical  physicist  should 
l)e  commissioned  to  elal>orate  the  theory  of  vibrations  in  a  sphere  in  which  elastic 
l)ro[>erties  and  density  vary  with  the  radius;  and  on  the  other  hand,  ex])erimental 
jdiysicists  should  make  strenuous  efforts  to  devise  a  seismometer  capable  of  reconl- 
ing  the  vertical  components  of  small  shocks.  Only  when  such  an  instrument  is 
j>erfect(Ml  can  we  In^gin  to  make  (d)servations  which  are  ca|)able  of  physiiral  inter- 
pretation. 

If  the  day  ever  comes  when  the  theory  and  the  seismometric  apparatus  are  per- 
fecttMl,  lii'hl  observations  can  ))e  undertaken,  but  oidy  under  certain  conditions.  It 
is  in  vain  to  attempt  seismometric  observations  in  the  neighborhood  of  artificial  dis- 
turbing i-auses.  The  jar  of  heavy  machinery  would  1h>  n»cordeil  by  seismometers,  a.* 
well  as  distant  earthquake  shocks,  and  even  the  ]H?atingnf  the  waves  on  a  rock-l>oimd 
coast  will  affect  seismometers  at  a  <listanee  of  seon^  «)f  miles.  Hence  to  investigate 
the  interior  of  the  earth  and  the  origin  of  earthquakes  seismometri(!ally,  a  series  of 
stati<ms  slmnld  be  selected,  well  ilistributed  with  reference  to  the  earth's  surface  and 
in  }M>siti(>ns  as  remote  as  possible  from  disturbing  cau.^'S  of  any  description.  We 
have  long  since  «lreamed  of  MH'ing  such  a  station  establisheil  in  one  of  the  branches 
of  the  Mammoth  Cave,  and  have  even  gone  so  far  as  to  asivrtaiu  that  the  owners  of 
the  Mammoth  Cave  wouM  gladly  give  up  s«»nie  gallery  t>r  chamber  to  such  a  use. 
Scismometri**  stations  couM  not  pr<»litabiy  U'  established  at  large  laboratories  where 
machinery  is  eini)lt)ye«l.     Thus  a  geojdiysieai   laboratory  might  be  selected  as  the 
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administrative  center  for  a  series  of  SKMsmological  stations;  observations  could  there 
be  discussed  and  instruments  invented  or  tested,  but  the  actual  lield  work  would 
necessarily  be  i>erformed  at  localities  far  removed  from  HU(*h  <^enter. 

In  our  opinion  it  would  be  expedient  for  the  National  Acarlemy  to  recommend  to 
the  Carnegie  Institution  grants  for  the  development  of  the  theory  of  vibrations  and 
for  experiments  designed  to  lead  to  the  invention  of  a  vertical  seismograph.  It 
does  not  appear  to  us  that  the  time  has  come  to  exi>end  money  on  observing  stations, 
nor  that  it  will  come  imtil  the  preliminaries  indicated  alx>ve  have  been  adequately 
dealt  with. 

(Signed.)  George  F.  Becker. 

A.  Agassiz. 

November,  1905. 

The  report  was  adopted  by  the  Academy. 

The  home  secretary  was  instructed  to  forward  a  copy  of  the  report 
to  the  Carnegie  Institution  for  its  information  and  guidance. 
S.  Doc.  144,  59-1 2 
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COKSTITUnON  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

Afl  amended  and  adopted  April  17,  187*2,  and  furtlier  amended  April  20,  1875;  April 
21,  1881;  April  19,  1882;  April  18,  18^3;  April  19,  1888;  April  18,  1895;  April  20, 
1899;  April  17,  1902. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  the  amendment  to  said 
act,  approved  July  14, 1870,  the  National  Academy  of  Sciences  adopts 
the  following  amended  constitution  and  rules: 

Articlk  I.— of  members. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.     Meml)ers  must  be  citizens  of  the  United  States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions 
of  the  Academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honomry  members 
by  a  vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  meml)ers  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communicating 
papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  cop}'  of  the 
publications  of  the  Academy. 

Article  II.— OF  THE  OFFICERS. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretar}',  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of 
votes  present,  at  the  first  stated  session  after  the  expiration  of  the 
current  terms,  provided  that  existing  officers  retain  their  places  until 
their  successors  are  elected.  In  case  of  a  vacancy,  the  election  for  six 
^ahiU  be  held  in  the  same  manner  at  the  session  when  such 
iiOr  at  the  next  stated  session  thereafter,  as  the  Academy 
acy  in  the  office  of  treasurer  or  home  secretary 
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ma}',  however,   he   filled  by   appointment  of  the  president  of  the 
Academy  until  the  next  .^tnted  session  of  the  Academy. 

Sec.  2.  The  officers  of  the  Academy,  together  with  six  members  to 
be  elected  by  the*  Academy  at  the  first  stated  session  in  each  year, 
shall  constitute  a  council  for  the  transaction  of  such  business  as  may 
be  iissij^^ned  to  them  by  the  constitution  or  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or  in  case  of  his  absence  or 
inal)ility  to  act  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such 
as  are  otherwise  especially  provided  for;  shall  refer  investigations 
reijuired  by  the  Government  of  the  United  States  to  memters  espe- 
cially conversant  with  the  subjects  and  report  thereon  to  the  Academy 
at  its  sessions  next  ensuing;  and,  with  the  council,  shall  direct  the 
general  business  of  the  Academy. 

It  shall  be  com|)ctent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stnti^d  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the 
members  of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  projTosed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  ho  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Secj.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as 
the  council  may  require.  He  shall  collect  all  dues  from  members,  and 
keep  a  set  of  books  showing  a  full  account  of  receipts  and  disburse- 
ments. He  shall  present  a  general  report  at  the  April  session.  He 
shall  be  the  custodian  of  tin*  corpomte  seal  of  the  Academy. 

Artk'lk  III.— of  TUK  meetings. 

Sec.  1.  The  Academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  th(»  Academy  may  l)e  called,  by  order  of  eight 
meml)ers  of  the  council,  at  such  place  and  time  as  maj'  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  be  held  at  times  and  places 
to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  mcMubers  pn^sent  at  each  daily  meeting 
shall  be  recorded  in  the  minutes,  and  the  mem})ei'9  present  at  any 
meeting  shall  constitute  a  (juorum  for  the  transaction  of  businesB. 
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Sec.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  tnembers  present,  shall  be  open  to  the  public; 
those  for  the  transaction  of  business,  closed. 

Sec.  4.  The  stated  meetings  of  the  council  shall  l>e  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  sessions  may  l)e 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  [mrtin  the 
business  of  the  Academy. 

Articlb  IV.— of  elections  AND  RE8I(;NATK)NS. 

Sec.  1.  AH  elections  shall  be  by  ballot,  and  each  election  slmll  be 
held  separately  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  In?  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  six  additional  members  of  the  council  slmll  lie  elected, 
on  any  daj'  after  the  first  of  the  first  stated  session  in  <*ach  y<5ar,  }>y 
each  voter  inscribing  six  names  on  his  ballot,  and  those  six  who  have 
received  more  votes  than  any  others  shall  1m»  dc»clared  eliMited.  If  two 
or  more  names  have  received  the  low<*st  numl>i*r  of  vot4*H  that  would 
elect,  additional  lialloting  shall  Ik*  had  for  as  many  memlK.'rH  as  remain 
each  time  to  be  elected  until  the  numln-r  is  full. 

The  term  of  the  members  so  elect^ni  shall  commence  at  thi»  cUm*  of 
the  session  at  which  they  are  elected  and  <'ontinue  until  the  cIom*  of 
the  first  stated  session  in  the  next  year. 

Sec.  4.  Nominations  of  memliers  may  }h*  ma/Je  in  writing,  sign<5<l  by 
any  five  members  of  the  Academv,  at  uny  stat^^d  MfHsion.  Up  \h*.  \  oUfd  on 
at  the  next  stated  session  held  in  Wa^hingtrin.  and  t'tutU  nomination 
shall,  at  the  time  of  election.  l>e  a<;companied  by  a  writt4fn  li^t  of  th<* 
original  works  of  the  nominee. 

Sec.  5.  The  Academy  shall  l»e  divided  into  ^ix  standing  <y>mmittees. 
In  this  classification  a  meml>er  who  i^  <'niinent  in  njore  than  one  ^ub- 
ject  may  be  assigned  Up  a  t-orre^^iifinding  uumlicr  of  cominitte^'s.  The 
classification  shall  lie  the  following: 

1.  Mathematics  and  astronomy. 

2.  Physics  and  engineering. 

3.  Chemistr>'. 

4.  Geology'  and  ijah-^>ntf>logy. 

5.  Biology. 

6.  Anthropology. 

In  nominating  for  meml^rship  in  the  A^-ademy.  a  statement  must 
be  made  as  to  the  ^ubj•?i:t  or  subj<!^t>j  in  vkhirlj  the jjeny^n  noniinat<'d  i^ 
eminent.  Every ^0|^t ion  «j  u»^t  l>e  ^ u  br u i  i U^i .  th  rough  th<'  n-cretji ry . 
to  all  JI^PlV^^'^H^ve  <;^>iiiUjittee  or  i/nuiuiiUM-i-^  rifj>n'senting  the 

r.'h  th*'  f lerM^n  nominated  i^  stated  to  lie  €mL^ 
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• 
nent;  and  in  order  that  his  name  may  be  brought  before  the  Academy 
for  election  he  must  receive  the  votes  of  a  majority  of  the  members  of 
th<>  committee  or  committees  to  which  his  name  has  been  referred. 

Elections  for  membership  shall  be  held  in  the  following  manner: 
Each  member  may  inscribe  on  a  ballot  not  more  than  five  names  of 
nominees  selected  from  the  list.  Absent  members  may  send  such  bal- 
lots to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot  the  members  present 
may  proceed  to  elect  new  members  in  the  following  manner:  At  each 
ballot  each  member  present  may  vote  for  not  exceeding  three  persons, 
and  the  person  receiving  the  highest  number  of  votes  shall  be  declared 
elected,  provided  that  he  receive  two-thirds  of  the  votes  east  and  that 
his  name  appear  on  not  less  than  twent}'  ballots;  and  provided  further, 
that  the  number  of  members  of  the  Academy  be  hot  already  one  hun- 
dred or  over,  in  which  case  to  be  declared  to  be  elected  he  must  receive 
four-fifths  of  the  votes  cast,  and  his  name  must  appear  on  at  least 
twenty-five  ballots. 

Should  several  candidates  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  numl)er  for  completing  the  list  shall 
be  selected  from  them  b}'  a  two-thirds  vote  of  the  membei's  present 

Election  of  members  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  members 
shall  T>e  elected  at  that  session. 

lieforo  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  menil>ers  may  be  suspended  at  an}"  time  by  a  majority 
vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  person- 
ally or  in  writing,  before  the  close  of  the  next  stated  session  after  the 
date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has  for- 
mally notified  him  of  his  election,  his  name  shall  not  be  entered  on 
the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members,  to  l>e  appointed  for  that  purpose  by  the  president  and  elected 
at  any  stated  session  by  a  two- thirds  vote  of  the  members  present.  The 
election  shall  be  had  by  each  meml)er  indicating  on  a  ballot  those 
names  for  which  he  votes,  and  those  nominees  whose  names  appear  on 
two-thirds  of  the  ballots  shall  be  declared  elected. 

Sec:.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  oflicers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Resignatimjs  shall  be  addressed  to  the  president  and  acted 

onby  tialcademv.     "^ 
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Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  Hucces- 
sive  j-ears,  the  treasurer  shall  report  the  fact  to  the  coiuicil,  which  may 
report  the  case  to  the  Academy  with  the  recommendation  that  the  per- 
son thus  in  arrears  be  declared  to  have  forfeited  his  membership.  If 
this  recommendation  be  approved  ))y  two-thirds  of  the  mem}>ers  pres- 
ent, the  said  person  shall  no  longer  be  a  member  of  the  Academy  and 
his  name  shall  be  dropped  from  the  roll. 

Articlb  v.— of  scientific  COMMUNICATIONS,  PUBLICATIONS,  AND 

REPORTS. 

Sec.  1.  Conmiunications  on  scientific  subjects  shall  l)e  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  b\'  an}'  member  may  ])e 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec.  2.  Any  mem}>er  of  the  Academy  may  read  a  paper  from  a  person 
who  is  not  a  member,  and  shall  not  be  considered  responsible  for  the 
facts  or  opinions  expressed  by  the  author,  but  shall  be  held  responsible 
for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  pai>ers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec  4r.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  .shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Govern- 
ment as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  sessiom 

Sec.  5.  The  advice  of  the  Academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  })v  him, 
first  to  the  council,  and  afterwards  to  the  Academy,  at  one  of  the  stated 
sessions. 

Sec  7.  Medals  and  prizes  may  be  established,  and  the  meantii  of 
bestowing  them  accepted  by  the  Academy,  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their  estiib- 
lishment  and  award  shall  })e  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of  sci- 
ence msLj  also  be  accepted  and  administered  by  the  Academy. 
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Aktk  IE  VI.— OF  TIIK  PHOPKRTY  OF  THE  ACADEMY. 

Sec.  1.  All  invostment.s  shall  be  made  by  the  treasurer,  in  the  cor- 
pomte  name  of  the  Academy,  in  stocks  of  the  United  States,  or,  with 
the  approval  ojf  the  council,  in  State  }M)nds  or  rirst-mortgage  ])onds  on 
real  estate*.  The  treasurer  shall  have  authorit}',  with  the  approval  of 
the  council,  to  sell  and  transfer  any  Tuited  States  bonds  held  by  him 
in  th(»  corponite  name  of  the  Academy. 

Sec.  '2.  No  contract  shall  be  binding  upon  the  Academy  which  has 
not  l)een  lirst  approved  by  the  coiuicil. 

Sec\  8.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Aktk  LK  VII.— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  for  such 
a  change  must  be  given  at  a  stilted  session,  and  shall  be  referred  to  the 
council,  which  may  amend  the  proposition,  and  shall  report  thereon  to 
the  Academy.  Its  report  shall  be  considered  by  the  Academ}'  in  com- 
mittee of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receive  two- 
thirds  of  the  votes  cast  it  shall  l)e  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  member*^  were  present. 
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I.  In  the  absence  of  any  officer  a  member  shall  Iw  chosen  to  perform 
his  duties  temporarily,  by  a  pliiralit}'  of  viva  voce  votes,  upon  open 
nominations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after  calling 
the  roll  of  members,  a  recording  secretary  shall  be  elected,  })y  a  plu- 
rality of  members  present,  to  assist  the  home  secretary  in  keeping  the 
records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  })e  referred  to  an  auditing 
committee  of  three  members,  to  ])c  appointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  presented,  which  committee  shall 
report  liefore  the  close  of  that  session,  and  shall  then  be  discharged. 

The  l)onds,  securities,  and  other  property  owned  or  held  in  trust  by 
the  Academy  shall  l>e  insp^H^ted  and  verified  by  a  committee  to  })e 
annually  appointed  by  the  president.  The  report  of  this  committee 
shall  l)e  presented  to  the  Academy  at  its  first  stated  session  in  each 
year  and  referred  with  the  accounts  to  the  auditing  conmiittee. 

IV.  A  committee  of  arrangements,  consisting  of  five  meml)ers,  shall 
l>e  appointed  hy  the  president  for  each  stated  session  of  the  Academy. 
This  committee  shall  meet  not  less  than  two  weeks  previous  to  each 
se-ssion.  It  shall  be  in  session  during  the  meetings  to  make  arrange- 
ments for  the  reception  of  the  members,  to  arrange  the  business  of 
each  day,  and,  in  general,  to  attend  to  all  business  and  scientific 
arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  presented, 
and,  when  it  appears  advisable,  to  recommend  a  limit  of  time  to  be 
occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  viee- 
president. 

2.  Roll  of  members  called  })v  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

.  6.  Reix)rts  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 

7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 
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VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  b}'  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  The  death  of  members  shall  be  announced  b}'  the  president  on 
the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  })e  selected  by  the  president  in  place  of  the  Bret,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report 
the  date  of  their  reception  at  the  next  session;  but  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

Before  publication  all  memoirs  nmst  be  referred  to  the  committee 
on  publication,  who  may,  if  they  deem  be^t,  refer  any  memoir  to  a 
special  committee  appointed  by  the  president  to  determine  whether  the 
same  should  be  published  by  the  Academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  Academy,  from  the 
date  of  their  presentation  to  the  Academy,  and  the  order  of  their  pre- 
sentation shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be 
convenient,  those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  before  the  Academy 
and  intended  for  publication  shall  be  referred  at  the  meeting  at  wliich 
they  are  read  to  a  committee  of  members  competent  to  judge  whether 
the  paper  is  worthy  of  publication.  Such  committee  shall  report  to 
the  Academy  as  earl}^  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  The  annual  report  of  the  Academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
su})jects  as  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessary. 

XIII.  The  proper  secretary  shall  acknowledge  all  donations  made 
to  the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XIV.  The  ])ooks,  apj^Miratus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XV.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  l>e  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be'placed  upon 
objects  not  admitting  of  the  stamp. 

XVI.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  conmiittees  appointed  to  make 
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scientific  investigations  at  the  request  of  Departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  Department  requesting  the 
investigation  for  reimbursement  to  the  Academy. 

XVII.  Nominations  for  membership  should  state  the  full  name, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
can<lidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
sec  re  tar}'. 

XVIII.  At  least  sixty  days  before  the  election  the  members  signing 
the  nomination  should  furnish  the  home  secretary  with  a  sufficient 
number  of  printed  copies  of  a  list  of  the  more  important  original 
works  of  the  nominee  to  enable  the  secretary  to  furnish  a  copy  to  each 
member  of  the  Academy. 

XIX.  Ballots  for  election  of  members  may  })e  sent  by  sealing  them 
up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary;  such  envelopes  will  be  opened  only  by  the  tellers. 

XX.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  A(>ademy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  conmiunicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXI.  Any  rule  of  the  Academ}'  may  be  amended,  suspended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  l.)e  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12, 1864,  the  president  is  ex  officio 
a  member  of  all  government  committees  of  the  Academy. 
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ORGANIZATION  OF  THE  ACADEMY,  1905-6. 

Expiration  of  term. 

Agasbiz,  Alexander,  President April,  1907. 

Remsen,  Ira,  Vice-PreMent April,  1909. 

Newcomb,  8imon,  Foreign  Secretanj April,  1909. 

Hague,  Arnold,  Home  Secretary April,  1907. 

EMMON8,  S.  F.,  Treasurer April,  1908. 

ADDITIONAL  MEMBERS  OF  COl'NCUL,  190o-H. 

Billings,  J.  S.  Osborn,  H.  F. 

Chittenden,  R.  H.  Welch,  W.  H. 

Hale,  George  E.  Woodward,  R.  S. 

COMMITTEES  OF  THE  ACADEMY. 

On  nominations  of  new  memhen*. 

1.  Mathematics  and  Astronomy.  Physics  and  Engineering — (Continued. 

Abbe,  C.  Bkll,  A.  G. 

Boss,  \j.  COMSTCK'K,  C.   B. 

Campbell,  W.  W.  Hamtingm,  C.  S. 

Chandler,  S.  C.  Lanciley,  S.  P. 

CoMSTtK'K,  G.  C.  Mendenhall,  T.  C. 

Daviduon,  G.  Michelson,  A.  A. 

Elkin,  W.  L.  Morley,  E.  W. 

Hale,  (i.  E.  Nichoi.s,  V..  L. 

Hall,  A.  Noyes,  A.  A. 

Hill,  G.  W.  Pickering,  E.  C. 

Holden,  E.  S.  Pupin,  M.  I. 

LAX<iLEY,  S.  p.  Trowbridge,  J. 

Moore,  E.  H.  Webster,  A.  (t. 

Newcomb,  S.  Woodward,  R.  S. 

Osgood,  W.  F.  Wrkjiit,  A.  W. 
Peirce,  C.  S.                                             3.  Chemistry. 

Pickering,  ¥j,  C.  Barker,  G.  F. 

WBBhTER,  A.  G.  Brcsh,  G.  J. 

Woodward,  R.  S.  Chandler,  C.  F. 

Young,  C.  A.  Chittenden,  R.  H. 

2.  Physics  and  Engineering.  Crafts,  J.  M. 

Abbe,  C.  Dana,  E.  S. 

Abbot,  H.  L.  Gibbs,  W. 

Barker,  G.  F.  Gooch,  F.  A. 

Bards,  C.  Hilgard,  E.  W. 
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COMMITTEES  .  >F 

tfn  rf.'miwiifU  * 

Chf  mi*try — CVm  tinut^  1 . 
,lMKf^*S,  <*.  L. 
J«>IINj->N.  S.  W. 

MniiAEU  A. 

M..KLEY.  E.  W. 

Nek,  JniiN  r. 
No  YES,  A.  A. 

I*EVFIELI>,  S.    L. 

Kemse.v,  I. 

RKfIAKI»>.  T.  W. 

Smith.  E.  F. 
Wells,  H.  1.. 

4.  <feoh»pyan«l  Pale<nili»lijgy. 

Af^A^!i^IZ,  A. 

Becker.  <i.  F. 
Braxner,  J.  C 
Chamberlix.  T.  C. 
Dall,  \V.  H. 
Davis.  AV.  M. 

DlTToX,  C  E. 

Emmons.  S.  F. 
Gilbert,  (i.  K. 
HAJiUE,  Arn»»li». 

<>MW»RS,  H.   F. 
I*EX FIELD,  S.  L. 
Pl'M TELLY.   H. 

Van  Hise,  C.  K. 
Waux»tt.  ('.  1». 
White,  C.  A. 

5.  Biolotry, 

A<iASSlZ,   A. 

Allen,  J.  A. 
B«i\viiiTrn.  II.  P. 

l^KKWKK,  W.  H. 

Brooks.  W.  K. 

('HITTKNI)KN.   H.   H. 
ColXilLMAX.    W.  T. 


THE  ACADEMY— Continued. 

./  /i.  •'  inntJjer* — Continne*!. 

Bi«  •!«  9^\ — Continu*-*!. 
Dall,  W.  II. 
Farl»»w,  \V.  <i. 
Gill,  T.  N. 

t.T<NH>ALE.  It.  L. 
HOWELU  W.  II. 
31  ARK,   E.  I^ 

Merriam,  C.  H. 
MixoT.  C.  S. 

M«>RSE,  R  S. 
0SB-»RN,  H.  F. 

Priddex.  T.  M. 

PiTNAM,  F.  W. 
SAWiEXT,  C.  S. 
Sc-fDDER,  S.  H. 

Smith,  S.  I. 

Tr  EL  EASE,  W. 

Verrill.  a.  E. 
Wau-ott.  C.  D. 
Weuh,  W.  H. 
White.  C.  A. 
WniTMAX,  C.  O.   • 
Wii^ox,  E.  B. 
W«H»n.  II.  C. 
6.  Anthn.ipologj-. 
Billings,  J.  S. 
15i»As.  F. 

Cattell,  J.  McK. 
Holmes,  W.  H. 
James,  Wm. 
Mi  Not.  C.  S. 
Merriam,  C.  H. 
Mm  hell,  S.  W. 
MoR>E,  E.  S 
Peirce,  C.  S. 

PlTNAM,   F.  W. 

Welch,  W.  H. 


Mendexhall.  T.  ('..  i.'huinniiii.  Peirce,  C.  S. 

Mk'I1EL>ON,  a.   A.  CoMi*TOCK,  C.  B. 

NKWrnMH,  S.  YorNC,  C.  A. 

WiioiiUAun.  K.  S. 

fhi  th.    Eh  ••fii.i,  . . /■  /■".  „•>  I'/ii   A .-w;* vV|/«W. 


Remsen.  Ika,  f'hlirmirn. 

BrIMI,   <i.  J. 


The  President. 


Mitchell,  S.  W. 
Newcomb,  S. 


(Pi,    Vtii,r,r,lt',nU. 


The  Home  Sbcrstart. 


C.  D.  W\i.(.»rr. 
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COMMITTEES  OF  THE  ACADEMY— OontiniuHl. 

(hi  St)lnr  Hexearrh. 

Hale,  George  E.,  Chairman.  LAN(iLEY,  S.  P. 

Cami'bell,  W.  W.  Michelhon,  A.  A. 

Y«»rx<i,  C.  A. 

TRUST  FINDS. 

Board  of  Direct iou  of  tlu'  Jiache  Fund. 

[1879,  residual  fwtaie,  $47,600.] 

For  renearchefi  in  j>liyfi'ical  and  natural  Pt'ience. 

Chandler,  S  C,  Chairman.  Bowditx^ii,  H.  P. 

Kemhen,  Ira. 

BfMird  of  TrnMeen  of  the  Watsmi  Fund. 
[1898,  residual  estate,  $l«,66«.Hh.] 
For  the  promotion  r>f  astronomical  reseAn'lL 
New(X)MB,  S.,  Chairman.  Elkin,  W.  L. 

liOSM,  I^. 

The  Henry  Ifraper  Fnnd. 
[18S6.  «6,0O0.J 

Awanl  of  me<lal  for  important  disix^veries  in  astronomy. 

Newcomb,  S.,  Chairman.  TRowBRiiHiE,  J. 

Hale,  (1.  K.  Wright,  A.  W. 

MlCHEUSON,   A.  A. 

The  J.  Ixiiirenre  Smith  Fu7id. 

[1885.  $8,000.] 

For  the  investijjration  of  meteorit!  Ixxlies. 
Brush,  G.  J.,  Chairman.  Johnson,  S.  W. 

MoRLEY,  E.   \V.  Pr.MPKLLY,  R. 

Remsen,  Ira. 
The  Benjamin  Apthorjt  (tonid  Fund. 

[1897.  $-2().000.] 

For  ri*H«*an'heH  in  a.Htronomy. 

Hall,  Asaph,  Chairman.  Chandler,  S.  C. 

Hos»,  Lewls. 

The  Barnard  Medal. 

liiLLiNGft,  J.  S.,  Chairman.  J  vc^kson,  C.  L. 

Bow  ditch,  H.  p.  Xkwcomb,  S. 

Chandler,  S.  C.  Xichoij<,  E.  L. 

The  Woicntt  <iihh»  Fund. 

[1893.  $J,67:{.17.] 

For  cluMnical  research. 

Jackson,  C.  L.,  Chairman.  Remsen,  Ira. 

Smith,  Eimjar  F. 
S.  Doc.  144,  5i)-l 3 
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TKIST  KlNr>>— CoDlinued. 

Tlu-  Mi!n  "i  *40j>ii>  was  o.inrDMitt-il  )»y  Fainnan  R^^gere,  J^Deeph  PBttersrui,  Oeoi^e 
W.  i,'1j;1.N.  ail'!  oiinT>.  as-  an  i-xj^n-A-iiin  "i  thi-ir  n?>i«H-i  and  eeteeui  for  l*rof.  J'.n^plj 
Hf::ry.  Tiiis  am-MiiiT  was  ■lt-j»»siu>.l  with  thtr  Pfiinsylvania  Company  fnr  the  lumr- 
.1!:.-.  ■•!  I.:\<>»  aii-l  •iraiitir.i:  Aiinuiiir:-  in  Trirt.  with  authorization  to  collect  thf 
:•..  M.i'  :her\^■Il  m\'\  :.•  j<iy  "V.-r  t!ie  sanu-  i--  1V«!.  Jo^aeph  Henr>-  «lurin);  his  natural 
l-.ir.  .i'A'\  A'.iK-r  li>  iU-ai!:  *••  1;!-  wiiV  an-!  «iaiiirriti.Ti.  an«l  aft^r  the  «.leath  of  theb< 
«.:r\:v..r  !■•  •■'ullvt-r  :ii.-  sai-i  fr.ii'l  ai-.-l  T':r  s«vuritit-s  in  which  it  shall  then  ^e 
:::\>>:t'.i  :.  Tf-r  NaTi-i.ai  Aia-iorjiv  ..f  S,-'.f::o-s.  !■•  >v  theiKvforward  forever heM  in 
:->:   wAkt  ::.v  ::ai:i.-  :f:il  ::i\-  ■■:  :i.e  ■.T.ri*-«.h  Henr\-  Fun-L'  " 
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JANTJABY  2.  1906. 

liAtecf 

\:-'y.  C:y\y:  w :"  /v.  .VH'..  W(u^,iu^oii,  D.  *'.  187V 

V :■ :         i h  N K\   i  . .  !  .  •*.    \ ■  F'-K'i'i.  f.,  Cambriti*/* ,  Mn4».  l**?- 

A  ■  v^-:  ■.  A :  F\  A  N  '.}■: '.am^nWj^T  -VIri**.  1>W» 

A : .  y.N .  .'     V>  w'  ■ I    '  -     r     .V-.j^hm.  AVir  }  ori:  (7/v.  IST^* 

:» \  -.K  i:  r..  •  T  V .  .-:■  V  F "  -  >  /.•  -■  •*?  ■»?..  HiUadtljihin,  I^i.  l!*"6 

Bi>/^   t   ,>:: .-.•        .  r..    .V.....'.  i^i^n'Unre,  R.  L  \^ 

Y^ix  KV-:   •  •  K    .   •  F ■ .  ^    ■....-;>-  ,.,.  U'.iA/.t'nfiroii.  /'.  C  IWl 

r*E:    .A    •  -  >-.  \-.   ^^: ■   •■"■  ^  r  •..  lla^ciic'Tf")!,  /'.  T.  ISfvJ 

V.     x  -. .'  :i\ --   r  --  A j;  r  ■■•--f'-^rf..  A>M-'r..rio/«.  iw3 

:<     -    r.^N •'     .V  .    •  -^- .:J  .<.  AVm-  lort  Of/v.  190i» 

:V  -    :.:       -. ;•  '  '--''.rr.-.ry.  .|/««i».y,  -V.  )'.  1SS!» 

:-    ^:        :i.  :l:N::>  r "  V   ■•'%•/-- 4.  AW-^«K  Jftw.  1SS7, 

,^  .  ,  \  \  y , .    ■     .:  \  I     V  •  .  •"   -  f   ?  Vr|r*"r*tfy,   f  j|/ay>*rfiifl.  Ift^ 

.      .      t        \V      .     ,.     ;: :*•:/-  v..  .\V,r  //.ir^/i,  Cortfi.  ISSl^ 

:' •  .  K^    v    ■; .  ;;     ;     ,  ■■     ,-^.-. .  B-tlthuor.,  Md.  1S« 

:i-.    -■-.•■•.     r    .' .  -    7"  S'..   A>M-  /far^.,   *  Mlili.    18j8 

.      >■•        'A    .      ,-    •\     ..  .  V\  //wmV:,.'..  ••.T/(i;>r*.i<i.  1«12 

■-■...•:- M   .-v    'i^TT^^M.  .V.  r  IWl 

:-     ^    V-       -.    -        /'  =    M,*..  0;.tl5^^  /W.  1«W3 

.'.      ■■.:-': -•^:..  .W  •  IVt  »V/«.  1S74 

^      ■       ^■-       :  /  -  v..  <  T»4briii'/f.  Jliwi.  1SS8 

V       -    ■  N     .         -  .            ^     .          ..  ^*    .    ••  v..  AVk-  )".>rtO»/y.  IS** 

-    .V  .-'-->.  Ar:'/i>^»i,   Ili.  !?»» 

V  x     '  ■    '.     ■     •       V  ;  ..-.   fii^..q.    Af'IA*.    19W 

V  :x  ' '         .  ,     .-    K..  ^-<..-i.  Jf.i*..  1S72 

V ^  ;  -■      ■      .   H^^-.iV^ir'.-w.  />.  '".  1*^7 

*  :  ^ -    .     V-  .-  if  jr^,,    f  rtMM.    UlW 

-    X  :  :    .  -  -■■   .    >V.    i'-W-OtfO.N    Oil.     1S74 

-  ■       -  '•.         -       .  •  r-rt=^i>.  .Vw.  IMM 

:^..^  ■  -       -.     £:vS00-L-*_Y.  X    18S4 

':     N   N      ■       .  •.'.-.   \rH'  li'ifffu.  Otm.  ISJfi 

:  ^.     -..  N  .      X  ''F-^irJ-^XC*.    A    f.     1S« 

- ...  •.'•«^'^.^.  .V*!,..  isrs* 

-  -  y^-rim-ri,  i?.  /.  

:    N       ...    .  ^  ^  .   ^V-^^n^jr.*,.  /•.  O   ISSS 
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Date  of 
cleclioii. 

GoocH,  Frank  A... Yale  Un  irersitij,  Xew  Jlaren^  Co7iii.  1897 

Goor>.\ LE,  GkorCvE  L Harvard  I 'iiiversiiii,  Cambridge,  Mass.  1890 

HA<irB,  ArnoU) r.  S.  (ieaiofflcal  Surre*/,  Washington,  J).  0.  1885 

H  ALE,  (i EORGB  E Sipiar  (>h»erraiorii,  Mount  Wil^m,  (Jul.  1 902 

Hall.  Ahaph S(trjolk,  ( V;?m.   1 875 

Hastings.  Charleh  P Yale  I 'ninn^itij.  Sew  Haven,  Conn.  1889 

Hiu;ard.  Eugene  W Vniversitij  of  California,  Berkeley,  CaL  1 872 

Hill,  Gborge  W Wed  Sj/aek,  X.  Y.   1874 

Hou>en,  Edward  S ('.  S.  M Hilar ij  Academy,  West  Point,  S.  Y.  1 885 

Holmes,  William  H Jinrean  of  American  Ethnology,  Washington,  1).  C.  1905 

Howell,  William  H 232  W.  Lanvale  St.,  Baltimore,  Md.  1905 

Jackhon,  Charlbh  I-. 6  BoylMon  Hall,  Cambridge,  Mass.  1883 

Jameh,  William 9'>  Jrring  st.,  Cambridge,  Mass.   1903 

Johnson,  Samuel  W '*4  Trnmbull  M. ,  Xeiv  Haven,  Conn.    1  SWi 

Langley,  Samuel  P Smithsonian  Institution,  Washington,  D.  ( \  187H 

Mark,  Kdward  L 109  Jrring  st. ,  Cambridge,  Mass.   1903 

Mendenhali  ,  Thomas  C Worcester,  Mass.  1887 

Merriam,  C.  Hart Ihpartmait  of  Agriculture,  Washington,  D.  C.  1902 

Michael,  Arthur 7>t;^<  dtflege,  Mass.  1889 

Mic'HEi^oN,  Albert  A Vniversity  of  <  'hicago^  Chicago,  HI.  1888 

MiNOT,  Charlbb  S Harvard  Medical  School,  Boston,  Mass.  1897 

Mitchell^  S.  Weir ir>J4  Walnut  st.,  Philadelphia,  Pa.  18*>5 

Moore,  Eliakim  II Vniversity  of  Chicago,  Chicago,  111.  1901 

Mobley,  Edward  W idelbert  College,  Cleveland,  Ohio.  1 897 

Mormr,  Edward  S P.  0.  Bo.r  i*68,  Salem,  Mass.  1876 

Nef,  John  Ulric Cniversity  oj  Chicago,  Chicago,  III.  IIKH 

Newcomb,  Simon,  U.  S.  X J620  P st.  XW.,  Washington,  I).  C.  18«9 

NiCHoiji,  Edward  L <  hrnell  t 'niversity,  Ithaca,  X.  Y.  1901 

NoYWs,  Arthur  A Massachusetts  Institute  of  Technology,  Boston,  Mass.  1905 

Ohdorn,  H.  F imericau  Museum  of  Xatural  History,  Xew  York  City.  1900 

Osgood,  William  Fooci Harvard  University,  Cambridge,  Mass.  1904 

Pbirce,  Charleh  S Milford,  Pa.  1876 

Penfibld,  S.  L Yale  University,  Xew  Haven,  <  hnn.  19(X) 

Pickering,  Edward  C Observatory,  Camltridge,  Mass.  1873 

pRUDDBN,  T.  Mituhell Columbia  University,  Xeu^  York  City.  1901 

. Pumpelly,  Raphael (rihbs  ave. ,  Xt'uj)4trt,  R.  L  1872 

PUPIN,  Mu'Hael  I Columbia  University,  Xew  York  City.   1905 

Putnam,  Frederick  W Peabody  Museum,  Cambridge,  Mass.  1885 

Kbmhen,  I  ra fohns  Hopkins  ( 'niversity,  Baltimore,  Md.   1 882 

Rich  A  RDM,  Thbodorr  W Hanard  I  'niversity,  Camlfridge,  Mass.  1 899 

Sargent,  Charles  S 1  mold  A  rlH)retum,  Jamaica  Plain,  Mass.  1 895 

Scudder,  Samuel  H Ciimbridge,  Mass.  1877 

Smith,  Edgar  F / 'niversity  of  Pennsylvania,  Philadelphia,  Pa.  1 8t)9 

Smith,  Sidney  I Yale  University,  Xeu;  Haven,  Cbnn.  1884 

Treleabe,  Wm Missouri  Botanical  Garden,  St.  I^>uis,  Mo,  19()2 

Trowbridge,  John Harvard  University,  Cambridge,  Mas*.  1878 

Van  Hi8E,  C.  R University  of  Wisconsin,  Madistm,  Wis.   1902 

Vbbrill,  a.  E Yale  University,  Xew  Haven,  Conn.   1872 

Walcott,  Charles  D U.  S.  (ieohtgical  Survey,  Washington,  I).  C.  189(3 

Webster,  Arthur  (J f  'lark  University,  Worcester,  Mass.  1903 

Welch,  W^illiam  H svr  St.  Paul  i t. ,  Baltimore,  Md.  1 895 

.  Wells,  Horace  L Yale  University,  Xew  Haven,  Conn.  1903 
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Date  of 
election. 

White,  Charles  A 330  T M.  NW.,  Washington,  D.  C.  1889 

Whitman,  Chakles  O UnhersUif  of  Chicago,  Chicago,  HI.  1895 

W11.SON,  Edmund  B Columbia  University,  New  York  City.  1899 

Wood,  Horatio  C /P.i'J  Chestnut  st. ,  Philadelph ia,  Pa.  1 879 

Woodward,  Robert  S Carnegie  Institution,  Washington,  D.  C.  189t) 

Wright,  Arthur  W Yale  University,  New  Haven,  Coun.  1881 

Young,  Charles  A- 36  North  Main  st.,  Hanover,  N.  H.  1872 

FOREIGN  ASSOCIATES. 

AuwERs,  Arthur Berlin. 

Backlund,  Oskar Pulkowa. 

Baeyer,  Adolph  Ritter  von Munich. 

Brcquerel,  Henri Paris. 

Berthelot,  M.  p.  E Paris. 

Bi^ltzmann,  Luduig Vienna. 

Bornet,  Edouari) Paris. 

BRiKa^ER,  W.  C Chrixtiania. 

Darwin,  Sir  < iE()R(;E Cambridge. 

Ehrlicii,  Paul Frankfurt-^im-Main 

Fischer,  Emil Berlin. 

CxErKiE,  Sir  Archibald JAtmlon. 

(iiLL,  Sir  David Cape  Town, 

( f  roth,  Paul  von Munich. 

HoKK,  J.  II.  van*t Berlin. 

Hooker,  Sir  J.  I> London. 

Hu(i<iiN8,  Sir  William Txindon. 

J ANSSEN,  J V Paris. 

Kelvin,  Lord I^ndon. 

Klein,  Felix (uUtingen. 

Koch,  Robert Berlin. 

KoHLRAUscii,  Friedrich Marburg, 

Kronecker,  IIu(io Bern. 

Lankester,  E.  Ray Ixindon. 

Lister,  I^okd Ijondon. 

LoEWY,  Maurice Paris. 

Mendeleefk,  D.  I  .S/.  Petersburg. 

Moissan,  Henri Paris. 

Pkeffer,  Wi lhei  m Ijcipzig. 

PicARD,  Emile Paris. 

PolNCARE,    H  ENRl Poriff. 

Ramsay,  Sir  William /xmdon. 

Rayleigii,  Lord fAmdon. 

RosENBusi  11,  H Heidelberg. 

STRASBUR(iER,    EdoUARD BonU. 

i^i'Ess,  EdoUARD Vientia. 

Thomson,  Joseph  John f\imMdge, 

VoGEL,  H .  ( ■ Berlin. 

Vries,  IIu(;<)  dk \msterdam. 

ZiRKEL,  Ferdinand f^eipzig. 


1899  Feb.  14,1904 
1S68  Apr.  2,1894 
1S90         Mar.  25.1896 

Jan.     8.1887 

'  Dec.   13,1870 

18?J         July     1. 1873 
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DECEASED  MEMBERS. 

Date  of         Date  of 
I  election.        death. 

A(2 AflSlZ,  LOUW  * Def.  14.  1M73 

Alkxander.  J.  H.* ' Mar.    2, 1S67 

Alex A.sDKR  Stephen  ♦ i June  25, 1883 

Bache  Alexander  Dallas  * Feb.  14, 1867 

Bairi>,  Spencer  F.* |      1861        Aug.  19, 1887 

Barnard,  F.  A.  P I  Apr.  27,  1889 

Barnard,  J.  G.* 1 Mt.y  14. 1882 

Bartlett.  W.  H.  C '  Feb.   11,1893 

Bki>>-h er,  Charles  £mekson  * 

brown-seqrard,  (>harles  k.* 

Casey.  Thomas  L.* 

Caswell,  Alexis • 

Ch Ai' VEN ET,  William  * 

Clarke,  Henry  Jamks* 

Coffin,  James  H.* 1K69        Jan.     6. 1873 

Coffin,  J.  H.  C* Ian.     8, 1890 

Cook,  «f-oroe  H.* 1887        Sept.  '22,1889 

CcK»KE,  JosiAH  P.* 1872      !  Sept.    3,1894 

Cope,  Edward  D.* 1872        Apr.   12,1897 

Oouia,  Elliott 1m77      ;  Dec.  25, 1899 

Dalton,  J.  C* 18^         Feb.     2, 1889 

Dana,  James  D \pr.  14, 1895 

Davis,  Charles  H.* Feb.  14.  1877 

Draper,  Henry* 1S77     i  Nov.  20.1882 

Draper,  John  W.* 1S77        Jan.     4.1882 

Eads.  James  B.* 1872      |  Mar.    8.1887 

£n<;|:lmann,  George  * Feb.     4, 1884 

Fer RKL,  William ♦ 18tw     j  Sept.  18, 1891 

Frazer.  John  Fries  * ;  f  )ct.    12, 1872 

(iA  BR,  William  M.* j      1876      '  May  30,1878 

GKNTH,  F.  A.* 1872      ,  Feb.     2,1893 

GiBBS.  JOSIAU  WiLLARI) 1879         Apr.   28, 19<W 

GiLLiss,  James  Melville ♦ Feb.    9, 186.'> 

GooDE.  G.  Brown  ♦ Isks        Sept.    6, 189(5 

Gould,  Augusti'm  A.* '  Sept.  l\  1866 

GorLD,  Benjamin  A Nov.  27.  I8y«i 

GRAY,  ASA* I  Jan.    30.18H8 

GvYOT.  Arnold  ♦ Feb.    8.  \SH4 

Hadley,  James* IhW        Aug.    I,is72 

Haldeman,  S.  8.* lt<l*\         Sept.  20.  IHSO 

Hall.  James Au»?.    8,  189m 

H A YDEN,  F.  v.* 1873         Dee.    22, 1887 

H ENRY,  Joseph  * May   1 3. 1878 

HiUi  ARD.  JiLll'S  E.* May     S,  1891 

Hill,  Henry  B.* 1S83        Apr.     6.l90:i 

HiT<Hc"ocK.  Edward  * Feb.  27, 1864 

Holbrook,  J.  E.* 1868         Sept.    8, 1871 

Hubbard,  J.  S.* ,  Aug.  16,18<w 

Humphreys,  A.  A.* Nov.  28,  i8Ki 

Hunt,  T.  Sterry 1H73        Feb.  12,  ls92 

Hyatt,  Alpheus 1875        Jan.   16. 1902 

Keeler,  J.  E.* 1900         Aug.  12, 1900 

King,  CiJkRENUE* 1876        Dec.  24,1901 

Kibkland.  Jared  p.* lHii.->       Dec.  10, 1S77 

*Biugraphie4il  notices  have  been  present«*<l  of  those  <le.si«nHte<l  by  an  asterisk. 
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DKCEASKD  MEMBERS— Continue<l. 


Lane,  J.  Homkr  ♦ 

Le  C'onte.  John  ♦ 

LeConte,  John  L.* 

Le  Conte.  Joseph 

Lea,  Matthew  Carey  *  . 

LEIDY,  JOHEl'H 

Lesley,  J.  Peter 

LFaiQrEREl'X,  Leo  ♦ 

Longrtreth.  Miers  V  ... 

U>OMI8,  EMA.m* 


LovERiNG,  Joseph 

Lyman.  Tiieoih)Re* 

Mahan  1).  H.* 

Marsh,  O.  P.* 

MARiJlH,  O.  C 

Mayer.  Alfred  M 

Mayo-Smith.  Rhiimond. 

Mkek.  F.  B.* 

Meigs.  M.  (.'.♦ 

Mitchell,  Henry 

Morgan,  Lewih  IL* 

Morton,  Henry 

Newberry,  J.  S.* 

Newton,  H.  A.* 


Dalo  of 
I'lection. 


Datf  of 
deutli. 


1H72 
1S78 


1864 


1876 
1H73 
lH7'i 
18?2 
187«i 
1873 
1880 


188.S 


Newton,  John  ♦ 

Norton,  William  A.* 

Oliver,  J ameh  K.* 

Packard.  A.  8 

Peters.  (\  H.  F.. 

Por RTALE8.  L.  F.* 

Powell,  John  W 

RoiMt ERH.  John 

Rogers.  Fairman 

R<stERs.  Robert  K.* 

R<MiERs.  Wm.  a.* 

RfNiERS.  William  R.* 

Rood,  0<ji>en  N 

Rowlan d.  H en r V  a .♦ 

RiTH ERFURD.  LEWIS  M .* 

Sa  xton, Joseph  * 

ScHoTT.  Charles  a 

Sellers,  William 

SiLLIMAN.  BKN.L.  8r.* 

8l LLIMAN.  BENJ.,  Jr 

Smith.  J.  Lawrence* 1872 

Stimpson.  William  * 18ii8 

STRONtJ.  Theoik)re  • Feb. 

Sl'LLlVANT,  W.  S.* '        1S7.J  Apr. 

ToRREY.  John • Mar. 

TOTTEN,  J.  a.* 


1873 
1S72 


1866 
1874 
18?J 
1890 
18«» 

18tt.T 

188.'> 
187r) 
1871 


1885 
1881 


lh72 
1873 


I  May 
Apr. 
Nov. 
July 
Mar. 
Apr. 
June 
Oct. 
Dec. 
Aug. 
Jim. 
Sept. 
Sept. 
July 
Mar. 
July 
Nov. 
Dee. 
Jan. 
Doe. 
Dee. 
May 
Dee. 
Aug. 


May 

Sept. 

Mar. 

Feb. 

July 

July 

Sepl. 

May 

Aug. 

Sept. 

Mar. 

May 

Nov. 

Apr. 

May 

Get. 

July 

Jan. 

Nov. 

Jan. 

Get. 

May 


TRowRRiiMiE.  William 
TRVMBrLL,  Jami^:s  H 

TlTKERMAN.  EDWARD*. 

Walker,  Francis  a.*.. 


J  Apr. 

1872  '  Aug. 
1872  Aug. 
1868  '•■  Mar. 
187«}       Jan. 


3.  ^s^iO 
2y,isyi 
ir>,  isNi 

6,  llH'l 
15, 1897 

30. isyi 

a,  1903 

25, 1SK«J 

27. isyi 
h\.  18>»» 

18. 1S92 
10, 1897 
16. 1S71 
2:^,1882 
18,1899 
13.1897 
11.1901 
21, 1877 
2, 1892 
l,19(r_> 
14,1881 
9, 1902 

7,  ls*'2 
l,l8*r. 
1,1S9:> 

21,1S«3 
27. 1896 
14.190f> 
18.18^ 
19.1880 
2;t.  1902 

5. 1882 
2:{.  1900 

7.1884 

1.1S9R 
:W,  1882 
12,1902 
16, 1901 
30. 1892 
21'..  1873 
31,1901 
24, 190l> 
24. 1864 
11.1885 
12. 1883 
'2i\,  1873 

1,1S69 
30.1882 
10. 1873 
22.  ISW 
12, 1892 

5. 1897 
15, 1886 

5. 1897 


*  Biographical  notices  have  l»een  prcseiito<l  of  those  ilesignatcd  by  an  asterisk. 
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DECEASED  MEMBERS-  Oontirmeti. 


Daif  of        Date  of 
dec! ion.  I      death. 

'  I  :  ~ 

WaBBEN,  «t.  K.* 1S76      .  Aug.     8. 1882 

WatJion,  J  AMEf*  C* '      IWiS      I  Nov.  23. 1880 

Wawox,  Serexo* I      is><9        Mar.    9,1892 

Wls LCM'K ,  Joseph  • J  nne  1 1 . 1 876 

W(K)i)WARD.  J.  J.« 1h73      I  Auk.  17.1884 

Worth  EN,  A.  H.* I      1^72        May    0.1888 

Wymax.  Jeffries* Sept.    4, 1874 

•  Biodmiphioal  uotices  have  l»een  presonletl  of  those  designated  by  an  nsterisk. 


DECEASED  FOREIGN  ASSOCIATES. 


Sir  Wm.  Rowax  Hamilton. 
Karl  Ernst  Von  Baer. 
Henry  Milne-Edwards. 
Michael  Faraday. 
L  Elie  de  Beaumont. 
Sir  David  Brewster. 
G.  A.  A.  Plana. 
F.  \V.  a.  Argelander. 

FrIEDRICII    W()HLER. 

J.  B.  Dl'MAS. 

J.  B.  J.  D.  BOUSSINGAULT. 

M.  E.  Chkvrevl. 

Michel  Chasleh. 

Sir  (teorge  B.  Airy. 

J.  C.  Adams. 

Sir  Richard  Owen. 

C.  H.  C.  Bcrmeioter. 

Arthur  Cayley. 

T.  H.  Huxley. 

Hugo  Gylden. 

F.  F.  Tisserand. 

Julius  von  Sachs. 

Sir  Roderick  I.  Murchison. 

Victor  Regnault. 

H.  \V.  Dove. 

C  A.  F.  Peters. 

Justus  von  Liebig. 

Alexander  Brai^\ 

JoACHI.M   BaRKANDE. 
AdOLFHE  AVtRTZ. 


Thkodohk  von  Oppolzer. 

(i.  R.    KlHCHOFF. 

Rudolph  Clausius. 

James  P.  Joule. 

Cakloi  IbaSez. 

Jean  Servais  Stas. 

Alpiionse  de  Canix:)lle. 

a.  w.  hofmann. 

Baron  U.  von  Helmholtz. 

K.  F.  W.  LuDWiG. 

Louis  Pasteur. 

August  Kekule. 

Emil  Dv  Bois  Reymond. 

J.  J.  Sylvester. 

Karl  \Veierstr.\ss. 

Rudolph  Leuckart. 

C.  F.  Rammelsberg. 

Soph  us  Lie. 

Robert  VV.  Bunsen. 

J.  L.  F.  Berth  AND. 

Henri  de  I^acaze-Di'thiers. 

Alfred  Counu. 

Rudolph  von  Virchow. 

Sir  (iE()R(iE  G.  Stokes. 

Karl  (lEciENBArR. 

Karl  Alfred  Rittek  von  Zittel. 

E.  J.  Ma  KEY. 
Otto  von  Stkuve. 

F.  VON  Ruhthofen. 
Albert  von  Kolliker. 
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REPORT 


OP  THE 


NATIONAL  ACADEMY  OF  SCIENCES 


FOR 


THE  YEAR  1906 


"WASHINGTON: 

GOVERNMENT   PRINTING   OFFICE. 

1907. 


LETTEB  FBOM  THE  PBESIDENT  OF  THE  NATIONAL  ACADEMY 
OF  SCIENCES  SUBMITTING  A  BEFOBT  OF  THE  OPEBATIONS  OF 
THE  NATIONAL  ACADEMY  OF  SCIENCES  FOB  THE  YEAB  1906. 


National  Academy  of  Sciences, 

Office  of  the  President, 
Washhujton.  I),  (\^  January  ^,  1007. 
Sir:  In  conformity  with  the  requirements  of  the  act  of  incorpora- 
tion, approved  Marcli  8,  18()8,  T  have  the  honor  to  submit  herewith  a 
report  of  the  operations  of  the  National  Academy  of  Sciences  for  the 
past  year. 

Very  respectfully, 

Alexander  Acjassiz. 
The  President  of  the  SenxVte. 

3 


ACT  OF  IKCOBPOBATIOK  AND  AMENDMENTS. 
AN  ACT  To  inoonK>rate  tlio  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Semite  and  House  of  Re  present  atiren  of  the 
United  States  of  Am^^i^ica  in  Conrprss  assemhled^  That  Louis  Agassiz, 
Massachusetts;  J.  H.  Alexander,  Maryhind;  S.  Alexander,  New  Jer- 
sey; A.  D.  Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard, 
United  States  Army,  Massachusetts;  W.  H.  C.  Bartlett,  United  States 
Military  Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis 
Caswell,  Rhode  Island;  William  Chauvenet,  Missouri;  J.  II.  C.  Coffin, 
United  States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States 
Navy,  Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis, 
United  States  Navy,  Massachusetts;  (leorgc  Pingelmann,  Saint  Louis, 
Mo.;  J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M. 
tiilliss,  United  States  Navy,  District  of  Columbia;  A.  A.  Gould, 
Massachusetts;  B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachu- 
setts; A.  Guyot,  New  Jei'sey;  James  Hall,  New  York;  Joseph  Henry, 
at  large;  J.  E.  Hilgard,  at  large,  Illinois;  Edward  Hitchcock,  Massa- 
chusetts; J.  S.  Hubbard,  United  States  Naval  Observatory,  Con- 
necticut; A.  A.  Humphreys,  United  States  Army,  Pennsylvania ;  J.  L. 
Le  Conte,  United  States  Army,  Pennsylvania;  J.  I^eidy,  Pennsyl- 
vania; J.  P.  Lesley,  Pennsylvania;  M.  F.  I^ngstreth,  Pennsylvania; 
D.  H.  Mahan,  United  States  Military  Academy,  Virginia :  J.  S.  New- 
berry, Ohio;  H.  A.  Newton,  Connecticut;  Benjamin  Peirce,  Massa- 
chusetts; John  Rodgers,  Unito<l  States  Navy,  Indiana;  Fairman 
Rogers,  Pennsylvania;  K.  E.  Rogers,  Pennsylvania;  W.  B.  Rogers, 
Massachusetts;  L.  M.  Rutherfurd,  New  York;  Joseph  Saxton,  at 
large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman,  junior, 
Connecticut ;  Theodore  Strong,  New  Jersey ;  John  Torrey,  New  York ; 
J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Winlock, 
United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman,  Massa- 
chusetts; J.  D.  A\Tiitney,  California;  their  associates  and  successors 
duly  chosen,  are  hereby  incorporated,  constituted,  and  declared  to  be 
a  body  corporate,  by  the  name  of  the  National  Academy  of  Sciences. 

Sec.  2.  And  he  it  further  enacted.  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  memlx»rs,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
regulations;    to  fill  all  vacancies  created  by  death,  resignation,  cw 
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otherwise;  to  provide  for  the  election  of  foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needful  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  8.  And  he  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  Academy  shall,  whenever  called 
upon  by  any  Department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and  re- 
ports to  be  paid  from  appropriations  which  may  be  made  for  the  pur- 
pose, but  the  Academy  shall  receive  no  compensation  whatever  for 
any  services  to  the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AN  ACT  To  amend  the  act  to  incori>orato  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the 
United  States  of  Anieriea  in  Congress  assembled ,  That  the  act  to 
incorporate  the  National  Academy  of  Sciences,  approved  March 
third,  eighteen  hundred  and  sixty-three,  1h»,  and  the  same  is  hereby, 
so  amended  as  to  remove  the  limitation  of  the  number  of  ordinary 
members  of  said  Academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

Depart^ient  of  State,  Jy7W  10, 1882. 
True  copies. 

Sevellon  a.  Brown,  Chief  Clerk. 


AN  ACT  To  authorize  the  National  Academy  <^f  Sciences  to  receive  and  hold 
trust  funds  for  the  promotion  of  science,  and  for  other  puri)oses. 

Be  it  enacted  hy  the  Senate  and  House  of  liepresentatives  of  the 
United  State-s  of  America  in  Conyress  assembled.  That  the  National 
Academy  of  Sciences,  incorporated  by  the  act  of  Congress  approved 
March  third,  eighteen  hundi-ed  and  sixty-three,  and  its  several  sup- 
plements, Ik^,  and  the  same  is  hereby,  authorized  and  empowered  to 
receive  l^equests  and  donations  and  hold  the  same  in  trust,  to  be 
applied  by  the  said  Academy  in  aid  of  scientific  investigations  and 
according  to  the  will  of  the  donors. 

Approved,  June  20, 1884. 

Department  of  State,  June  2^^  188^. 
A  true  copy. 

Sevelix)n  a.  Brown,  Chief  Clerk. 


REPORT 


NATIONAL  ACADEMY  OF  SCIENCES. 


SESSIONS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  190G  the  academy  held  three  sessions.  The  first 
was  the  regular  annual  session,  held  at  Washington  April  16  to  18, 
inclusive;  the  second,  a  scientific  session  held  at  Boston  November 
20  to  22;  the  third,  a  special  session  held  at  Boston  November  20 
and  21  for  the  transaction  of  business, 

ANNUAL  MEETING. 

The  council  met  at  the  residence  of  the  home  secretary,  1724  I  street 
NW.,  Washington,  D.  C,  Tuesday  morning,  April  16,  with  the  presi- 
dent, Mr.  Alexander  Agassiz,  in  the  chair.  The  remainder  of  the 
session  was  held  at  the  United  States  National  Museum. 

The  following  members  were  present  during  the  session:  Messrs. 
Abbot,  Agassiz,  Becker,  Billings,  Boss,  Brewer,  Brush,  Campbell, 
Cattell,  Chittenden,  Crafts,  Dall,  Dutton,  Emmons,  Gill,  Hague, 
Hale,  Holmes,  Howell,  Merriam,  Morley,  Morse,  Newcomb,  Noyes, 
Osborn,  Peirce,  Pupin,  Remsen,  Trelease,  Walcott,  Webster,  Welch, 
Wells,  and  Woodward. 

REPORT   OF   THE    HOME    SECRETARY. 

The  President  of  the  National  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  present  herewith  the  annual  report  of 
the  home  secretary  of  the  National  Academy  of  Sciences  for  the  year 
ending  April  10,  1000. 

The  annual  report  of  the  president  of  the  academy  was  transmitted 
to  Congress  January  14,  1900,  through  the  courtesy  of  Senator  Wet- 
more,  chairman  of  the  Committee  on  the  Library.  The  edition  of 
500  copies  was  received  from  the  Government  Printing  Office  Feb- 
ruary 23.  Nearly  one-half  of  the  edition  has  been  distributed  to 
the  members  of  the  academy,  foreign  associates,  and  such  libraries 

as  are  on  our  domestic  exchange  list. 

'I 
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Since  the  last  annual  meeting  Part  II  of  Dr.  A.  S.  Packard's 
"  Monograph  on  Bombycine  moths  "  has  been  iasued  as  volume  IX 
of  the  Memoirs  of  the  Academy.  The  entire  edition  was  received 
from  the  Government  Printing  Office  October  26,  1905.  About  one- 
half  the  entire  edition  has  been  distributed.  Three  hundred  and 
twenty-four  copies  were  sent  to  those  on  the  foreign  and  domestic 
exchange  list,  and  the  others  to  the  members  of  the  academy,  for- 
eign associates,  and  to  special  investigators  in  entomological  work. 

Memoirs  1,  2,  and  3  of  Vohime  X  have  been  received — No.  1,  en- 
titled "  The  absolute  value  of  the  acceleration  of  gravity  determined 
by  the  ring- pendulum  method,''  by  Charles  E.  Mendenhall;  Xo.  2, 
entitled  "  Claytonia  gronov,"  by  Theodore  Holm ;  No.  3,  entitled 
"A  research  upon  the  action  of  alcohol  upon  the  circulation,"  by 
Horatio  C.  Wood  and  Daniel  M.  Hoyt.  Copies  of  each  have  been 
sent  to  members  and  foreign  associates  of  the  academy  and  such  other 
persons  named  in  the  list  furnished  by  the  respective  authors  of  these 
memoirs.  One-half  of  the  edition  is  still  held  at  the  Government 
Printing  Office  for  binding  when  the  volume  is  completed. 

Memoir  4,  Volume  X,  entitled  '"  Phoronis  Architecta,"  by  W.  K. 
Brooks  and  R.  P.  Cowles,  is  now  in  press  and  will  soon  be  issued. 

Memoir  5,  entitled  "  On  a  new  Pyrosoma,"  by  W.  K.*  Brooks,  was 
transmitted  to  the  Public  Printer  April  10. 

The  only  biographical  memoir  published  during  the  year  appeared 
as  No.  1  of  Volume  VI  of  the  Biographical  Memoirs  of  the  Academy. 
It  is  a  biography  of  Dr.  J.  S.  Newberry  by  Dr.  C.  A.  AVhite. 

Messrs.  John  C.  Branner,  William  H.  Holmes,  Wiliam  H.  Howell, 
Arthur  A.  Noyes,  and  Michael  I.  Pupin  were  elected  members  of  the 
Academy  at  the  annual  meeting  in  April,  1905.  One  member,  Mr. 
S.  P.  Langley,  died  during  the  past  year.  To-day  there  are  95 
names  on  the  active  membership  list  and  40  foreign  associates. 
Very  respectfully, 

Arnold  Hague, 
Home  Secretary, 

April  17,  190G. 
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REPORT  OF  THE  TREASURER. 

Washington,  D.  C,  April  18^  1906. 
The  President  of  the  National  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  transmit  herewith  my  financial  report 
as  treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  16, 1906: 


Income. 

General 
fund. 

Bache 
fund. 

Watson 
fund. 

Draper 
fund. 

J.Law- 
rence 
Smith 
fund. 

Gould 
fund. 

Em- 
mons 
and 
Gill, 
trus- 
tees. 

Build- 
fund. 

Balance  brought  forward: 
cash 

$443.31 

3,900.00 

496.70 

480.00 

198.60 

$766.87 
3,000.00 
2,222.14 

S119.97 
3,293.71 
1,113.09 

171.24 
890.46 

$612.79 

1,746.57 

368.81 

$765.94 

1,000.00 

895.00 

$403.80 

$199.29 

Invested  income 

Interest 

1,500.00 
67  50 

Members'  tax 

Bnreaa  of  Insular  Affairs . 



Total 

6,118.61 

5,988.51  1  4,526.77 

461.70 

2.728.17 

2.660.94 

403  80  1  1,766.79 

Disbnned 

330.92 

1,620.98     8,228.25 

264.52 
134.84 

62.34 

120.83 

632.01 

86.85 

1.33 

Transfer  to  capital  fund. 

1,600.00 
'2A5. 4R 

Balance: 

Cash 

287.69 
4,1)00.00 

2,367.53     ^.\A1.fA 

591.91 
2,016.43 

1,028.93 
1,000.00 

316.95 

InTested  income 

2,000.00 

155.94 

1 

Total 

5,118.61  1  A  9««  M 

4  5'»6  77  1  4rtl   70  .  2  Tm  17 

2  660  94  1  ^(^  Ml  1  1  7^  79 

Very  respectfully, 

S.  F.  E31MONS,  Treasurer, 

The  treasurer's  report  was  referred  to  an  auditing  committee  con- 
sisting of  Messrs.  Gill  and  Dall,  who,  after  due  examination,  reported 
as  follows: 

The  committee  appointed  to  audit  the  accounts  of  the  treasurer 
hereby  certify  that  they  have  examined  the  statements  of  expendi- 
tures, receipts,  and  balances,  and  find  them  to  correspond  to  the 
vouchers  and  accounts  of  the  treasurer. 

S.  Doc.  308,  59-2 2  TllEO.  N.  GiLL. 

Wm.  H.  Dall. 
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REPORT  OF  TRUST  FUNDS. 

STATEMENT  OF  THE  BOARD  OF  DIREtrTORS  OF  THE  BACHE  FUND  FOR  1905- 

1900. 

The  lK)ard  of  directors  of  the  Rjiche  fund  herewith  present,  as  a 
matter  of  courtesy  to  the  Academy,  the  following  statement: 

Since  the  last  stated  meeting  of  the  Academy,  April,  1905,  the 
directors  have  made  the  following  appropriations : 

1005. 

Sept  18.  To  Dr.  H.  C.  Wood,  for  ii  study  of  the  viiso-inotor  ostein  of  the 
hinps,  with  especial  repu'd  to  tlie  location  of  their  (tenters  and 
of  the  eflfeots  of  drugs  ui>on  thoni $300 

Oct.     7.    To  Dr.  Theodore  Lyman,  for  a  study  of  spectra  of  gases  and 

metals  in  Schumann's  short  wavo-lcngth  region 300 

Nov.  27.  For  the  estahlishment  of  an  American  table  in  the  laboratory  at 
the  Col  d'Olen  on  Monte  Uosa,  in  cooperation  with  the  Ellza- 
l>eth  Thompson  fund,  which  contributes  a  like  amount 500 

Dec.  5.  To  I*rof.  Duncan  S.  Johnson,  for  researches  on  the  development 
and  tH^)log>'  of  the  PiiKTacea*  and  (^hlorantliaceie  of  Jamaica, 
etc 400 

Respectfully  submitted. 

S.  C.  Chandler, 
h.  p.  bow^ditch. 
Ira  Remsen. 

report  of  the  directors  of  the  benjamin  al'thorp  gould  fund  for 
thk  academy  year  idoivo. 

The  directors  of  the  Benjamin  Aj^thorp  (Jould  fund  present  the 
following  report : 

Since  the  last  stated  meeting  of  the  Academy,  April,  1905,  the  fol- 
lowing approj^riation  has  been  made : 

Mar.  0.  To  Charles  L.  Doolittle,  in  continnation  of  his  investigation  with 
reflex  zenith  tul>e  and  zenith  telescoiK*,  appropriations  for 
which  have  already  beiMi  reiKjrtwl  in  10(>4  and  1005;  present 
additional  appropriation $500 

Several  applications  which  will  doubtless  receive  favorable  action 
are  pending,  but  are  not  in  shape  for  formal  rei)ort  at  this  time. 

Lewis  Boss. 
Seth  C.  Chandler. 

the  j.  lawrence  smith  fl'ni). 

The  trustees  submit  the  following  report : 

In  accordance  with  a  request  recently  received  from  Professor 
Brush,  I  beg  to  submit  the  following  re|)ort  of  work  which  I  have 
done  under  the  grant  made  me  by  the  trustees  of  the  J.  Lawrence 
Smith  fund : 
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By  consent  of  the  committee,  gi*anted  March  14,  1905,  the  scope  of 
the  catalogue  which  I  am  preparing  has  l>een  limited  to  the  meteorites 
of  North  America.  This  involves  the  description  of  235  falls,  the 
number  at  present  recognized  from  this  area.  The  account  of  these 
in  bulk  I  have  practically  completed,  the  copy  reaching  a  total  of 
8G0  tyi^ewritten  pages.  This  gives  a  comprehensive  account  of  each 
separate  fall  and  a  study  of  its  characters  as  reported  in  all  published 
literature,  together  with  a  bibliography.  There  remains  to  me  the 
task  of  condensing  and  connecting  these  various  accounts  into  a  sys- 
tematized and  readable  whole  and  the  statement  of  conclusions  from 
the  study.     This  work  I  am  pushing  as  rapidly  as  possible. 

I  have  also  prepared  maps  as  originally  planned,  showing  the 
location  and  character  of  each  fall.  These  are  now  complete  and 
ready  for  publication,  the  total  number  being  36.  The  publication 
of  these  alone  at  the  present  time  might  serve  a  useful  purpose,  but 
on  the  whole  it  seems  to  me  better  to  hold  them  until  the  publication 
of  the  catalogue. 

Of  the  amount  granted  me  there  still  remains  unexpended  $90,  all 
of  which  will  doubtless  be  needed  in  the  completion  of  the  work. 
Yours  respectfully, 

Oliver  C.  Farrixoton. 

rkpurt  of  the  committee  on  solar  research. 

As  stated  in  previous  reports,  a  preliminary  conference  on  cooper- 
tion  in  solar  research  was  held,  at  the  suggestion  of  this  committee, 
in  connection  with  the  Congress  of  Arts  and  Science,  at  St.  Louis,  in 
September,  1904,  where  arrangements  were  made  for  the  establish- 
ment of  a  permanent  organization  and  for  a  second  conference,  which 
was  held  at  New  College,  Oxford,  September  27-29, 1905. 

At  the  Oxford  Conference  the  National  Academy  was  represented 
by  Messrs.  Campbell  and  Hale.  The  following  academies  and  socie- 
ties also  sent  official  representatives:  International  Association  of 
Academies,  Royal  Society  of  London,  Stockholm  Academy  of 
Sciences,  St.  Petersburg  Academy  of  Sciences,  Astronomical  and 
Astrophysical  Society  of  America,  Royal  Astronomical  Society,  Astro- 
nomical Society  of  PVance,  Physical  Society  of  France,  Paris  Acad- 
emy of  Sciences,  American  Physical  Society,  Amsterdam  Academy 
of  Sciences,  German  Physical  Society,  Solar  Commission  of  Inter- 
national Meteorological  Committee,  Madrid  Geographical  Institute. 
Various  observatories,  not  directly  represented  by  societies,  also  sent 
delegates. 
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The  following  progi'amme  was  carried  out: 

Wednesday,  September  27, 
10  a.  m. : 

1.  Introductory  proceedings. 

2.  Election  of  officers  for  the  meeting. 

3.  Approval  of  programme. 
10.45  a.  m. : 

4.  Discussion  on  standards  of  wave  length. 

5.  Discussion  of  cooperation  in  spectroheliograph  work,  including  related 

spectroscopic  investigations. 
1  p.  m. :  Discussion  of  the  Constitution  of  the  Union. 

Thursday,  September  28, 
10  a.  m. : 

1.  Discussion  of  cooperation   in  measurements  of  the   intensity  of  solar 

radiation. 

2.  Discussion  of  the  spectroscopic  determination  of  solar  rotation. 

3.  Discussion  of  other  matters  brought  forward  by  delegates. 

Friday,  September  29, 
10  a.  m. : 

1.  Place  and  date  of  next  meeting. 

2.  Election  of  officers. 

3.  Appointment  of  committees. 

4.  Formal  resolutions. 

1  p.  m. :  Adjournment  of  the  conference. 

After  a  discussion  on  new  standards  of  wave  lengths,  introduced 
by  Professor  Kayser,  the  following  resolutions  were  adopted : 

1.  The  wave  length  of  a  suitable  spectroscopic  line  shall  be  taken  as  the 
primary  standard  of  wave  length.  The  wave  length  of  this  line  shall  be  fixed 
j)ermanently,  and  thereby  define  the  unit  in  which  all  wave  lengths  are  to  be 
measured.  This  unit  shall  differ  as  little  as  possible  from  10^^  meters,  and  be 
called  the  Angstrihn. 

2.  Secondary  standards  are  required  at  distances  which  should  not  be  greater 
than  50  Angstrom  units  apart.  These  secondary  standards  should  be  referred 
to  the  primary  standard  by  means  of  an  Interferometer  method.  The  source  of 
light  should  be  obtained  by  means  of  an  electric  arc  of  from  0  to  10  ampdres. 

3.  A  conmiittee  shall  be  appointed  to  select  the  standards  and  to  organize  the 
determination  of  their  wave  lengths  in  terms  of  the  primary  standard  in  at 
least  two  independent  laboratories. 

4.  The  same  committee  shall  Imj  charged  witli  the  selection  of  tertiary  stand- 
ards which  sliall  be  at  distances  of  from  T)  to  10  A.  The  wave  lengths  of 
these  tertiary  standards  are  to  be  obtained  by  interix)lation  with  the  help  of 
gratings. 

A  discussion  on  cooperation  in  work  with  the  spectroheliograph, 
including  related  spectroscopic  investigations,  was  opened  by  Pro- 
fessor Hale.    The  following  resolutions  were  subsequently  adopted: 

1.  Cooperation  is  desirable  in  the  various  branches  of  solar  research,  such  as 
visual  and  photographic  observations  of  the  solar  surface,  visual  observations 
of  prominences,  and  otKservations  of  the  solar  atmospliere  with  spectrohelio- 
graphs  of  various  types. 
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2.  When  an  institution  has  collected  and  coordinated  results  from  various 
sources,  members  of  the  union  shall  be  requested  to  place  their  observations  at 
the  disposal  of  the  said  institution. 

3.  In  the  case  of  Investipitions  which  have  not  yet  been  thus  collected  and 
coordinated,  special  committees  nominated  by  the  union  shall  be  charged  with 
the  work  of  collection  and  coordination.  The  committees  will  be  requested  to 
communicate  the  scheme  and  proposals  to  the  executive  committee,  with  a  view 
of  initiating  a  system  of  observations  according  to  the  scheme. 

4.  It  Is  proposed  forthwith  to  organize  through  the  union  such  cooperation  in 
two  branches  of  research : 

(a)  The  study  of  the  si)ectra  of  sun  spots. 

(b)  The  study  of  the  records,  by  means  of  the  H  and  K  light,  of  phenomena 
of  the  solar  atmosphere. 

5.  The  union  lays  si)ecial  stress  on  the  fact  that,  notwithstanding  the  ob- 
vious utility  of  cooperation  in  certain  cases,  individual  initiative  is  the  chief 
factor  in  a  very  large  number.  It  is  as  much  the  duty  of  the  union  to  encour- 
age original  researches  as  to  promote  cooi)eration. 

The  International  Union  for  Cooperation  in  Solar  Research  was 
permanently  established,  and  articles  of  the  constitution  of  the  union, 
suggested  by  the  executive  committee,  were  adopted  with  various 
amendments. 

Professor  Angstrom  opened  the  discussion  on  cooperation  in  meas- 
urements of  solar  radiation.  The  following  resolutions,  proposed  by 
Professor  Schuster,  were  adopted : 

1.  In  order  to  secure  uniformity  it  is  desirable  that  observations  on  the  in- 
tensity of  solar  radiation  in  different  localities  shall  be  made  as  far  as  pos- 
sible with  the  same  type  of  instrument. 

2.  That  for  the  present  Angstriinfs  pyrheliometer  be  adopted  as  the  standard 
Instrument. 

3.  That  it  is  desirable  to  obtain  accurate  comparisons  between  the  records  of 
Angstrom's  pyrheliometer  and  other  standard  instruments,  and  that  Mr.  Abbot, 
Professor  Callendar,  Prof.  Wladimir  Michelson.  and  Mr.  W.  E.  Wilson  be 
asked  to  assist  the  union  in  this  work. 

4i  That  for  the  determination  of  the  iK)ssible  changes  in  the  solar  radiation 
power  It  is  desirable  to  secure  measurements  of  the  intensity  over  limited 
ranges  of  the  spectrum,  which  are  not  affected  by  absorption  due  to  ozone, 
aqueous  vai)or,  and  carbonic  acid. 

5.  That  a  con)niittee  be  appointed  to  draw  up  a  scheme  of  cooperation  and 
proposals  for  the  reiluction  of  o]>servations.  That  the  committee  be  requesteil 
to  communicate  the  scheme  and  proposals  to  the  executive  conmiittee,  with  a 
view  to  initiating  a  system  of  ol)servations  according  to  the  scheme. 

G.  That  the  union  recognizes  the  great  imiwrtance  of  measurements  of  the 
relative  intensities  of  radiation,  by  direct  photographs  as  well  as  by  other 
methods,  emitted  by  different  parts  of  the  solar  surface,  and  desires  to  include 
such  measurements  in  the  subjects  to  be  dealt  with  by  the  union. 

A  discussion  on  the  spectroscopic  determination  of  the  solar  rota- 
tion was  opened  by  Professor  Campbell,  and  the  following  resolution 
was  adopted: 

The  union  recognizes  the  Importance  of  investigating  the  problem  of  solar 
rotation  by  spectroscopic  methods,  and  desires  to  include  this  subject  among 
tbose  to  be  dealt  with  by  the  union. 
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The  following  additional  resolutions  were  also  adopted : 

That  the  union  request  tbe  International  Association  of  Academies  to  allow 
itself  to  be  placed  at  the  head  of  the  list  of  l)odies  constituting  the  union. 

That  the  International  Association  of  Academies  l)e  asked  to  agree  to  nominate 
one  of  the  three  members  of  the  executive  conmiittee.  The  union  suggests  that 
the  nomination  of  this  meml>er  may  conveniently  be  made  by  the  leading 
academy,  the  nomination  holding  while  the  academy  continues  to  act  as  leading 
academy. 

That  in  the  opinion  of  the  Conference  it  would  l)e  desirable  that  countries 
which  do  not  contain  scientific  bodies  forming  part  of  the  union  should  organize* 
solar  research  by  forming  conunittees  which  could  cooperate  with  the  union. 

It  was  decided  that  the  next  meeting  of  the  union  be  held  at  the 
Astrophysical  Observatory  of  Meudon  (near  Paris),  in  Septeml>er, 
1907. 

The  e.xecutive  committee  of  the  union  was  constituted  by  the  ap- 
pointment of  Professors  Schuster  (chairman),  and  Hale,  with  the 
understanding  that  the  International  Association  of  Academies  would 
be  requested  to  appoint  the  third  member.  The  central  bureau  of  the 
union  is  to  be  at  the  physical  laboratory  of  the  University  of  Man- 
chester, under  the  dire.ction  of  Professor  Schuster,  and  the  computing 
bureau  of  the  union  is  to  be  at  the  University  of  Oxford,  under  the 
direction  of  Professor  Turner. 

The  following  committees  were  appointed : 

(a)  CommitttH?  on  standards  of  wave  length:  Professor  Kayser  (chair- 
man), Professor  Ames.  M.  Fabry.  I'rofessor  Michelson,  and  M.  PC»rot. 

(b)  Committee  on  solar  radiation:  Professor  Angstrom  (chairman),  Mr. 
Abbot,  Professor  Callendar,  Doctor  Julius,  Professor  Schuster,  and  M.  VioUe. 

(c)  Committee  on  cooperation  in  work  with  the  spectroheliograph :  Pro- 
fessor Hale  (chairman).  M.  Deslandres,  Professor  Frost,  Dr.  \V.  J.  Lockyer,  Pro- 
fessor Ricc6,  and  Mr.  Michie  Smith. 

(d)  Committee  on  si>ectra  of  sun  spots:  Professor  C.  A.  Young  (chairman), 
Professor  HC'lopolsky.  Sir  W.  11.  M.  Christie.  Fr.  Cortie.  M.  Deslandres,  Mr. 
Fowler,  Sir  N.  Ijockyer,  Mr.  Newall,  and  Doctor  Wolfer. 

Full  i)roceedings  of  the  meeting,  including  the  articles  of  consti- 
tution of  the  union  and  the  various  papers  communicated,  will  be 
publi.shed  in  the  Transactions  of  the  International  Union  for  Co- 
operation in  Solar  Research,  a  copy  of  which  will  be  transmitted  to 
the  academy. 

The  admirable  arrangements  made  for  the  meeting  by  Professor 
Turner  and  the  cordial  hospitality  shown  by  New  College,  where 
all  the  delegates  were  entertained,  and  subsequently  by  the  University 
of  Cambridge,  which  the  meml^ers  of  the  union  visited  in  a  body, 
combined  to  render  the  Conference  a  very  successful  one. 

Respectfully  submitted. 

George  E.  Hale,  Cliairman. 
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ELECTIONS. 
ELECTION    OF   OFFICERS. 

Messrs.  Billings,  Chittenden,  Hale,  Oshorn,  Welch,  and  Woodward 
were  elected  members  of  the  council. 

ELECTION    OF    NEW    MEMBERS. 

Messrs.  Benjamin  ().  Peirce,  AVilliani  B.  Scott,  and  Josiah  Royce 
were  elected  memliers  of  the  Academy. 

ELECTION    OF    1-X)REI(;N    ASSOCIATES. 

Wilhelm  Ostwald,  of  Leipzig,  and  Hendrik  Anton  Ijorentz,  of 
Leiden,  were  elected  foreign  associates  of  the  Academy. 

DEATH 

.  Two  members  of  the  Academy  died  during  the  year  1900;  Samuel 
P.  Langley  February  27,  and  Samuel  L.  Penfield  August  13. 

Ludwig  Boltzmann,  of  Vienna,  a  foreign  associate,  died  Septem- 
ber 6. 

LIST  OF  PAPERS  PRESENTED  AT  THE  APRIL  SESSION. 

The  Distribution  of  American  Men  of  Science,  J.  McK.  Cattell. 

Recent  Developments  of  Existential  Graphs  and  their  Conse- 
quences for  Ijogic,  C.  S.  Peirce. 

Commelinacese.  Morphological  and  Anatomical  Studies  of  the 
Vegetative  Organs  of  Some  North  and  (^entral  American  Species, 
Tneo.  Holm.     (Presented  by  Theo.  (Jill.) 

On  the  Classification  of  th(»  Cidaridte,  A.  Agassiz  and  II.  L.  Clark. 

Interference  of  Oviposition  of  a  Sargasso  Fish  with  a  Flving  Fish, 
Theo.  Gill. 

Faunal  and  (leological  Succession  in  Eocene  and  Oligoceiie  Basins 
of  Rocky  Mountain  Region,  II.  F.  Osborn. 

Volcanic  Ash  in  th(^  Bridger  Beds  of  Wyoming,  W.  J.  Sinclair. 
(Presented  by  II.  F.  Osborn.) 

Radio- Activity  and  Volcanoes,  C.  E.  Dutton. 

Cambrian  Faunas  of  China,  C.  D.  Walcott. 

Recent  Solar  Investigations,  (leorge  E.  Hale. 

Some  Recent  Solar  Eclipse  Results,  W.  W.  Campbell  and  C.  D. 
Perrine. 

Feeble,  Rapidly  Alternating,  Magnetization  of  Iron,  M.  I.  Pupin. 

Primary  Standards  for  Temperature  Measurements  l>etween  100° 
and  350°,' J.  M.  Crafts. 

Biographical  Memoir  of  Admiral  John  Rodgers,  Asaph  Hall. 

Biographical  Memoir  of  George  P.  Marsh,  W.  M.  Davis. 

The  Life  History  of  Pterophryne,  Theo.  Gill. 
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ANNOUNCEMENTS. 

The  president  announced  that  Mr.  E.  S.  Dana  had  been  appointed 
a  member  of  the  committee  on  the  J.  Lawrence  Smith  fund  in  place 
of  Mr.  George  J.  Brush,  resigned,  and  Mr.  Edward  W.  Morley  was 
named  as  chairman  of  the  committee. 

He  also  announced  the  appointment  of  Mr.  Henry  F.  Osbom  as  a 
member  of  the  committee  on  the  election  of  foreign  associates. 

The  president  announced  that  Mr.  Arnold  Hague  had  been  ap- 
poined  to  represent  the  Academy  at  the  quaternary  celebration  €>t  the 
University  of  Aberdeen,  Scotland. 

AUTUMN  MEETING  OF  THE  ACADEMY. 

SCIENTIFIC   SESSION. 

[Held  in  Boston,  November  20  to  22,  1906.] 

A  scientific  session  for  the  reading  of  papers  having  been  calle<l 
by  the  council,  the  academy  met  in  the  new  buildings  of  the  Harvanl 
Medical  School,  Longwood  avenue,  Boston,  November  20,  21,  and  22, 
1906. 

President  Agassiz  presided  at  the  seasions  and  the  following  mem- 
bers were  in  attendance :  Messrs.  Barker,  Barus,  Bell,  Billings,  Boas, 
Brewer,  Brush,  Cattell,  Chandler  (C.  F.),  Chandler  (S.  C),  Chit- 
tenden, Comstock  (George  C),  Councilman,  Crafts,  Davis,  Emmons, 
Far  low,  Gooch,  Goodale,  Hague,  Hale,  Mark,  Michael,  Minot,  Mor- 
ley, Morse,  Newcomb,  Nichols,  Noyes,  Osborn,  Peirce  (C.  S.),  Pick- 
ering, Remsen,  Richards,  Scott,  Trowbridge,  Van  Hise,  Waloott, 
Webster,  Welch,  Wells,  Woodward. 

The  following  papers  were  presented : 

A  Few  Notes  Concerning  Progress  in  Experiments  Relating  to 
Aerodromics.    Alexander  Graham  Bell. 

A  Method  for  the  Enumeration  of  Algebraic  Invariants.  William 
E.  Story.     (Introduced  by  A.  G.  Webster.) 

Acoustic  Measurements.     Arthur  G.  Webster. 

Vnsomotor  Relations.  W.  T.  Porter.  (Introduced  by  H.  P.  Bow- 
ditch.) 

The  Conductivity,  Ionization,  and  Hydrolysis  of  Salts  m  Aqueous 
Solution  at  High  Temperatures.     Arthur  A.  Noyes. 

Theory  and  Application  of  the  Double  Suspension  Pendulum. 
R.  S.  Woodward. 

The  Minimal  Proteid  Requirement  of  High  Proteid  Animals. 
Russell  H.  Chittenden. 

The  Free  Energy  of  Oxidation  Processes.  Gilbert  N.  Lewis.  (In- 
troduced by  A.  A.  Noyes.) 
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Wave-Length  Measurements  in  Wireless  Tele^aphy.     George  W. 
Pierce.     (Introduced  by  John  Trowbridge.) 

Measurement  of  the  Thomson  Thermot»lectric  Effect  in  Metals. 
Edwin  H.  Hall.     (Introduced  by  John  Trowbridge.) 

Analogy  between  Electrical  Energy  and  Nervous  P^nergy.  flohn 
Trowbridge. 

Continental  Sedimentation,  with  Applications  to  (ireological  Cli- 
uiates  and  (ieography.  Joseph  Barrell.  (Introduced  by  W.  M. 
Davis.) 

Light  of  Extremely  Short  Wave  I>?ngth.     TluMwlore  Lyman.     (In- 
troduced by  John  TroAvbridge.) 
The  Eastern  Slope  of  the  Mexican  Plateau.     AV.  M.  Davis. 
Evidence  of  Desiccation  during  Historic  Times  Discovered  in  Clii- 
liese  Turkestan  in  1905-G.     Ellsworth  Huntington.     (Introduced  bv 
W.  M.  Davis.) 

Planetary  Inversion  and  the  Tenth  Satellite  of  Saturn.  William 
H.  Pickering.     (Introduced  by  E.  C.  Pickering.) 

The  Work  of  the  Bruce  Telescope.  S.  I.  Bailey.  (Introduced  by 
E.  C.  Pickering.) 

The  Heat  of  Combustion  of  Benzol.  Theodore  W.  Kichards,  L.  J. 
Henderson,  and  H.  L.  Fevert. 

Th«f  Atomic  AVeights  of  Nitrogen  and  Silver.     Theodore  W.  Kich- 
ards and  George  S.  Forl)es. 
Structure  of  Richthofenia.     Kolx^rt   T.  Jackson.     ( Introduced  bv 

E.  I^  Mark.) 

On  the  Process  of  Fixing  Characters  in  Animal  Brecnling.  W.  E. 
Castle.     (Introduced  by  E.  L.  Mark.) 

The  Maturation  of  the  Mammalian  Ovum.  E.  L.  Mark  and  J.  A. 
Long. 

The  Marine  Biological  Station  at  La  Jolla,  Cal.     E.  L.  Mark. 

Reactions  of  Amphioxus  to  Light,  (i.  H.  Parker.  ( Introrluced 
byE.L.  Mark.) 

The  Absorption  Spectra  of  Solution."-  in  Relation  to  the  Present 
Hydrate  Theory.     II.  C.  Jon(»^.     (Introduced  by  Ira  RemscMi.) 

On  the  Salts  of  Tautomeric  Compounds.  S.  F.  Acree.  ( Intro- 
duced by  Ira  Remsen.) 

The  Temples  of  the  Cro^s,  of  the  Foliated  Cross,  and  of  the  Sun, 
at  Palenque,  Mexico.  Charles  P.  Bowditch.  (Introduced  by  F.  W. 
Putnam.) 

Extent  and  Structure  of  the  Stellar  System,     (ieorge  C.  (\)msto<'k. 

Tyrannosaurus.     Upper  Cretaceous  Carnivorous  Dinosaur.     Henry 

F.  Osborn. 

Section  of  American  Tertiaries.     Hein*y  F.  Oslxjrn. 
Complete  Mounted  Skeleton  of  Fin-Back  Lizard  Neosaurus  of  the 
Peruvian.    Henry  F.  Osborn. 

S.  Doc.  308,  5(^-2 3  A 
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Metabolism  of  Creatin  and  Creatinin.  Otto  Folin.  (Introduced 
by  H.  P.  Bowditch.) 

Nature  and  Cause  of  Old  Age.     Charles  S.  Minot. 

Phaneroscopy,  or  Natural  History  of  Signs,  Relations,  Categories, 
etc.:  A  method  of  investigating  this  subject  expounded  and  illus- 
trated.    C.  S.  Peirce. 

Heterogeneous  Elements  of  the  Continent  as  Factors  in  the  History 
of  North  America.  Bailey  Willis.  (Introduced  by  Charles  I).  Wal- 
cott.) 

Present  State  of  Knowledge  as  to  Moticms  of  the  Terrestrial  Pole. 
S.  C.  Chandler. 

The  Origin  of  the  Ores  of  the  Cobalt-Silver  District  of  Ontario. 
Charles  S.  Van  Hise. 

Geological  and  Biological  Study  of  the  Cambrian  Brachiopods. 
Charles  D.  Walcott. 

The  Catalysis  of  Sulphuric  Acids.     J.  M.  Crafts. 

The  Miocene  Mammals  of  Patagonia.     W.  B.  Scott. 

Sun-Spot  Spectra  and  their  Bearing  on  Stellar  Evolution.  George 
E.  Hale. 

A  Few  Notes  of  Progress  in  the  Construction  of  an  Aerodrome  with 
a  Historical  Introduction.     Alexander  Graham  Bell. 

The  Use  of  the  Statistical  Method  in  *he  Systematic  Study  of 
Bacteria.     Charles  E.  A.  Winslow.     (Introduced  by  A.  A.  Noyes.) 

Biographical  Memoir  of  Fairman  Kogers.     Edgar  F.  Smith. 

m  .SI NESS    MEETINti. 
(Boston.  Xuveuiber  20  and  21,  IIKX;.) 

REPORT  OF  TFIK  COMMITTEE  ON  COOPERATIVE  RESEARCH    IN  CHEMISTRY. 

Tlio  coinniittee  to  whioli  has  been  referred  tlie  plan  of  cooi)eratlve  research  iu 
chemistry  relating  to  the  stndy  of  the  equilibniin  of  chemical  reactions,  which 
phui  was  submitted  t<>  the  Academy  at  its  last  meetlnj;,  offers  the  following 
report  of  projjrcss : 

The  connnitt(M»  has  taken  under  consideration  the  various  asi>ects  of  the  plan 
proposed,  and  has  decided  to  express  to  the  Academy  its  ai>proval  of  the  main 
features  of  it,  and  to  recommend  that  the  development  of  the  plan  he  i)ro- 
ceeded  with.  Tlie  committee  is  convinced  that  tlie  line  of  investigation  cou- 
temi>late<l  i)y  tlie  i»roposal  is  One  of  tlie  broadest  and  most  important 
fields  of  exiK»rinientaI  research  in  chemistry  now  opened  for  cultivation, 
and  that  it  is  one  which  lends  itself  in  an  unusual  degree  to  cooperation  on  the 
part  of  many  investigators,  even  of  those  who  may  not  possess  unusual  facili- 
ties or  the  highest  experimental  skill.  Kven  though  it  should  not  prove  practi- 
cable to  secure  a  large  measure  of  c<^operatlon  and  though  it  should  happen  that 
no  large  addition  to  science  <lirectly  result,  yet  the  committee*  believes  that  the 
definite  formulation  and  i>ublication  by  the  Academy  of  a  systematic  plan  of 
rest>arch  in  this  new  field  would,  of  itself  alone,  l^e  a  valuable  contribution  to 
the  advancement  of  the  subJtK*t,  by  drawing  the  attention  of  investigators  in 
general  to  it  and  by  bringing  l>efore  them  in  a  definite  way  the  present  frag- 
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inentary  Htate  of  our  knowledge  of  it  niid  the  directions  in  wliich  that  knowledge 
can  be  mo«t  effectively  extended. 

With  respect  to  the  ultimate  sei'uring  of  cooiieration  in  the  exe<*ution  of  the 
work,  the  conihiittee  recognizes  the  fact  tlmt  this  is  of  the  nature  of  an  (»x|)eri- 
meut;  but  it  believes  that  it  is  one  well  worth  entering  upon;  for  if  even 
moderately  successful,  it  would  result,  in  the  opinion  of  the  connnittee,  in  a 
general  stimulation  of  the  resi»arch  spirit  in  our  institutions,  and  especially 
among  the  younger  generation  of  chemists.  In  this  connection,  it  may  be  men- 
tiontHl  that  one  of  the  methods  of  securing  cooimration  which  the  committee  has 
considered  as  mcjst  likely  to  be  eflFt»ctive  would  be  to  address,  after  the  plan  had 
been  fully  formulated,  jHTsonal  letters  to  those  in  charge  of  the  chemical  depart- 
ments of  various  in*<titutions,  asking  wheth(»r  there  were  not  members  of  their 
staffs  who  would  like  to  jwirticipate  in  tliis  general  plan  of  research  indorseil 
by  the  Academy  by  taking  up  the  investigation  of  some  sp^vial  problem  con- 
nected with  it. 

The  conmiittcH*  therefore  asks  to  be  informed  whether,  in  view  of  these  con- 
siderations, it  is  desired  that  the  connnittee  prepare  a  more  definite  statement 
of  the  general  considerations  underlying  thf»  i)roiM)sed  subject  of  investigation, 
the  present  state  of  knowleilge  in  regard  to  It,  and  an  outline  of  a  systemati<* 
plan  to  further  research,  with  the  understanding  that  this  nu)re  developed 
plan  l)e  submitted  to  the  Academy  for  its  approval  before  procmling  to  its 
publication  or  to  the  securing  of  coojieration  In  Its  executlcm.  If  this  should 
be  desired  by  the  Academy,  the  connnittee  resjiect fully  asks  that  it  be  permitted. 
In  the  preparation  and  execution  of  the  jdan,  to  secure  the  assistance  of  Dr. 
G.  N.  I-ewis,  an  lnvc»stlgator  who  has  devoted  himself  successfully  to  work  In 
this  spe<'ial  dln»^'tlon.  and  that  there  be  placed  at  the  disposal  of  the  connnlttt»e 
the  funds  which  have  b«^n  generously  offereil  to  the  A'^ademy  f(»r  this  purpose 
by  the  trustees  of  the  William  E.  Hale  research  fund. 

Abthitr  a.  Noyes. 

Edward  W.  Morley. 

Theoiwre  Wm.  Uic hards. 

The  report  was  api)rovecl  and  the  committee  instructed  to  take 
further  steps  to  carry  out  its  su<rgestions. 

The  original  i)r()i)osal,  whicli  was  made  to  the  Academy  during  the 
April  session,  is  as  follows: 

COOI'ERATIVK    RESEARCH    IN    CHEMISTRY. 

The  principle  of  the  second  law  of  energetbrs  that  any  change  In  the  state  of 
a  system,  whether  physical  or  chemical,  Is  capable  of  producing  under  the 
most  favorable  conditions  a  definite  (luality  of  work  Is  one  whose  Importance 
has  been  extensively  recognlze<l  within  the  last  few  years.  This  lm|>ortance 
arises  not  only  from  (he  direct  significance  from  a  sclentUb*  and  technical 
.standi)olnt  of  this  maximum  (piantlty  of  work  obtainable  from  any  physical 
change  or  cheniiral  react it)n,  but  also  from  the  fact  that  from  Its  value  alone 
can  1)0  directly  computed  the  e<iulllbrlum  conditions  of  the  chemical  reaction  In 
question,  tlie  direction  In  which  undiT  speclfie<l  conditions  It  will  take  place, 
and  the  electromotive  fone  of  any  voltaic  cell  in  which  the  reaction  goes  on 
reversilily.  Tlie  hopes  of  (he  earlier  thermochemlsts  tliat  the  heat  elTect  attenil 
Ing  chemical  reactions  would  enable  us  to  i)redict  the  direction  of  the  occur- 
rence and  tlieir  eijullibrlum  have  been  shown  both  empirically  and  by  th<* 
euerg>*  principles  to  be  unfounded ;  but  In  this  work  quantity  we  have  a  reliable 
means  ot  making  su<-h  prwllctlons  and  In  It  therefore  a  satisfactory  measure 
of  the  hitherto  Indefinite  conception  of  chemical  attlnlty. 


20  REPORT    OF    THE    XATIOXAL    ACADEMY    OF    SCIENCES. 

In  spite  of  its  great  im|)ortanc«^  our  present  knowle«l^  o(  the  values  of  this 
maximum  work  in  the  csise  of  Hpe<-lfic  r-hemlcal  reactions  is  extreemly  limited 
and  fniCTnentary.  This  condition  has  arisen  not  only  from  the  fact  that  its 
Hi^ificance  has  only  recently  been  recognized,  but  also  fn>m  the  difficulties 
inherent  in  the  experimental  determination  of  its  numeri<*al  value$<:  for  no 
general  method  is  available  similar  to  that  used  for  detenuining  heat  effei-ts  bj 
thermochemical  measurements,  but  for  each  si)ecific  reaction  a  suitable  meth<xi 
must  be  devised  and  worked  out.  Such  methods,  as  far  as  our  present  knowl- 
edge goes,  must  be  based  on  one  of  two  principles — either  upon  the  measun^ 
ment  of  the  elec*tromotive  force  of  some  cell  in  which  the  reaction  in  question, 
and  that  alone,  takes  place,  or  on  a  determination  of  its  equilibrium  by  chem- 
ical means — an<l  in  either  <*ase  the  study  of  a  single  reaction  may  iH)nstitute  a 
small  research. 

For  this  reasim  the  general  solution  of  the  problem  with  a  completeness  com- 
parable to  that  already-  attaineil  in  the  case  of  thermochemical  data  involves  a 
vast  amount  of  experimental  Investigation,  and  can  be  aci*omplished  only  very 
slowly  unless  the  effort  of  many  workers  Is  concentnite<l  ui>on  it  in  a  systematic 
way.  This  problem — one  of  the  most  important  purely  exi^erimeutal  ones  of  the 
chemistry  of  to-day — seems,  therefore,  to  be  one  especially  adai>ted  to  cooperative 
research,  and  one  which  the  At?ademy  could  greatly  promote  by  laylnir  out  a 
i-omprehensive  plan  of  attack  and  using  its  influence  to  induce  individual  inves- 
tigators to  take  up  portions  of  the  work.  It  has  from  this  point  of  view  the 
great  advantage  that  the  work  would  not  consist  of  routine  measurements 
made  by  a  general  method,  but  would  offer  to  each  resenrcher  an  abuudant 
opportimity  for  the  exercise  of  experimental  ingenuity.  Moreover,  the  percent- 
age ac-c'uracy  attainable  and  re(|uired  would  not  be  the  highest,  so  that  even 
those  investigators  who  might  not  have  great  experience  or  the  best  facilities 
could  parti<'ii>ate  in  the  work.  And  there  would  seem  to  be  reason  to  hope  from 
such  a  plan  not  only  that  the  dire<-t  additions  to  s<*ientific  knowledge  would  be 
<"onsiderable,  but  that  the  spirit  of  research  would  be  stimulated  among  chem- 
ists, especially  the  younger  ones,  throughout  the  country. 

The  president  announced  that  Mr.  George  Hale,  on  behalf  of  the 
trustees  of  the  William  E.  Hale  fund,  had  offered  to  the  Academy  the 
sum  of  $300,  to  be  used  in  carrying  out  the  objects  of  the  committee 
on  coo|)eration  in  chemical  research,  and  that  the  gift  had  been 
accepted. 

Announcement  was  also  made  that  Mr.  George  F.  Barker,  on  behalf 
of  the  Academy,  had  l>een  appointed  a  delegate  to  attend  the  dedica- 
tion of  the  new  engineering  building  of  the  University  of  Pennsyl- 
vania on  the  19th  of  Ocfol)er,  11>0G. 
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CONSTITTTTION  OF  THE  NATIONAL  ACADEMY   OF  SCIENCES. 

As  amended  aiid  adoiited  April  17.  1872.  ami  furthiT  aiiieiMl«»<i  April  L*().  1875; 
April  21.  1881;  April  10.  1S82:  Ajnil  18,  1883;  April  1J»,  1888;  April  18, 
1895;  April  20,  laoO;  April  17.  1002:  April  18.  IfXXJ;  November  20,  1JKM». 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  ITnited  States  on  the  *M  day  of 
March,  A.  D.  1808,  and  in  conformity  with  the  amendment  to  said 
act,  approved  July  14, 1870,  the  National  Academy  of  Sciences  adopts 
the  following  amended  constitution  and  rules: 

Article  I.— OF  MKMBIOUi^. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  meml>ers, 
and  foreign  associates.  Members  must  l)e  citizens  of  the  ITnited 
States. 

Sec.  2.  Members  who,  from  age  or  inal)ility  to  attend  the  sessions 
of  the  Academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  lionorary  members 
by  a  vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communi- 
cating papers  to  the  Academy,  but  shall  take  no  part  in  its  business, 
shall  not  be  subject  to  its  assessments,  and  shall  be  (Mititled  to  a  copy 
of  the  publications  of  the  Academy. 

articlk  II.— of  the  offickhs. 

Sec.  1.  The  officers  of  the  Academy  shall  l)e  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  s(»cretary,  and  a  treasurei*,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of 
vot^s  present,  at  the  first  stated  session  after  the  expiration  of  the 
current  terms,  provided  that  existing  officers  retain  their  places  until 
their  successors  are  elected.     In  case  of  a  vacancy,  the  election  for  six 
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veaiv  shall  be  held  in  the  same  manner  at  tlie  session  when  such 
vacancy  occurs,  or  at  the  next  stated  session  thereafter,  as  the  Acad- 
emy may  direct.  A  vacancy  in  the  office  of  treasurer  or  home  secre- 
tary may,  however,  l>e  filled  by  appointment  of  the  president  of  the 
Academy  until  the  next  stated  session  of  the  Academy. 

Sec.  2.  The  officers  of  the  Academy,  together  with  six  memlx^rs  to 
be  elected  by  the  Academy,  shall  constitute  a  council  for  the  trans- 
action of  such  business  as  may  l>e  assigned  to  them  by  the  consti- 
tution or  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or  in  case  of  his  absence  or 
inability  to  act  the  vice-president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such 
as  are  otherwise  especially  provided  for;  shall  refer  investigations 
required  by  the  Government  of  the  United  States  to  members  espe- 
cially convei-sant  w^ith  the  subjects  and  report  thereon  to  the  Academy 
at  its  sessions  next  ensuing;  and,  with  the  council,  shall  direct  the 
general  business  of  the  Academy. 

It  shall  \>e  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  meml)ers  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  Avith  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretaiy. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as 
the  council  may  require.  He  shall  collect  all  dues  from  members, 
and  keep  a  set  of  lx)oks  show  ing  a  full  account  of  receipts  and  dis- 
bursements. He  shall  present  a  general  report  at  the  April  session. 
He  shall  be  the  custodian  of  the  corporate  seal  of  the  Academy. 

Articlk   III.— of  THK   MEETINGS. 

Sec.  1.  The  Academy  shall  hold  one  stated  .session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
memljei*s  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  hiay  be  hehl  at  times  and  plaivs 
to  \ye  designated  by  a  majority  of  the  council. 
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Sec.  2.  The  imnies  of  tlu»  inoiiiUMs  prestMit  at  eacli  daily  ineetin*i: 
shall  be  reconled  in  the  niiniitos,  and  the  nienil)ei's  present  at  any 
meeting  shall  constitnte  a  (pionini  for  the  transaction  of  business. 

Sec.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  or- 
dered by  a  majority  of  the  members  pi-esent.  shall  Ih»  oj)en  to  the 
public;  thone  for  the  transaction  of  business,  closed. 

Sec.  4.  The  stated  meetin<rs  of  the  council  shall  lx»  held  during  the 
stated  or  si^eoial  sessions  of  the  Academy.  Special  st»ssions  may  1h» 
convened  at  the  call  of  the  president  and  two  memlxM-s  of  the  council, 
or  of  four  memlKMs  of  the  council. 

Sec.  5.  No  memlKM'  who  has  not  paid  his  dues  shall  take  part  in 
the  business  of  the  Academy. 

ARTin.K  IV.— or  KLKCnONS  AND  uksi(;nations. 

Sec.  1.  All  eh'ctious  shall  Iw  by  ballot,  and  carh  election  shall  Im» 
held  separately  unless  otluM  \viM»  ordered  by  this  constitution. 

Sec.  2,  The  time  for  holding  an  election  of  oflicers  shall  W*  fixed  by 
the  Academy  at  least  one  day  U'foie  the  election  is  held. 

Sec.  3.  The  elertion  of  the  six  memlK»rs  of  the  coum-il  shall  Im»  as 
follows : 

At  the  annual  meeting  in  April,  11M)7.  six  memlH»rs  of  the  council 
to  be  elected,  of  whom  two  shall  serve*  for  three  years,  two  for  two 
years,  and  two  for  one  year,  their  respective  teinis  to  1m'  determined 
by  lot.  Each  year  thereafter  the  terms  of  two  uiembers  shall  expire. 
and  their  successoi*s,  to  serv«'  for  three  years,  shall  be  elected  at  the 
first  stated  session  in  each  year. 

Sec.  4.  Nominations  of  uiembers  may  l)e  made  in  writin«jr,  si«rned 
by  any  five  inemlnM-s  of  the  Academy,  at  any  stated  session,  to  be 
voted  on  at  the  next  stated  session  held  in  Washinjrton,  and  each 
nomination  shall,  at  the  time  of  election.  Ih'  accompanied  by  a 
written  list  of  the  ori<rinal  worlo  of  the  nominee. 

Sec.  T).  The  Academy  shall  Ih»  divided  into  six  stand iu<j:  commit- 
tees. In  this  classilication  a  member  who  is  eminent  in  more  than  one 
subject  nniy  be  assii^ned  to  a  corresponding  number  of  connnittees. 
The  classification  shall  be  th(»  followin<r: 

1.  Mathenuities  and  astronomy. 

±  Physics  and  (Mi<rii»**<'»"iii<r. 

3.  Chemistry. 

4.  (Jeolofijy  and  |)al«M)Utolo^y. 

5.  Biology. 

(k  Anthropolo«ry. 

In  nominating  for  memlHUship  in  the  Academy,  a  statement  must 
be  made  as  to  tlie  subject  or  subjects  in  which  the  jwrson  nominated 
is  eminent.  Every  nomination  nui.st  be  submitted,  through  the  secre- 
tary, to  all  the  memlx»rs  of  the  committee  oi-  conin)itt(H»s  repnvH»nting 
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the  subject  or  subjects  in  which  the  person  nominated  is  stated  to  be 
eminent;  and  in  order  that  his  name  may  lx»  brought  before  the 
Academy  for  election  he  must  receive  the  votes  of  a  majority  of  the 
meml)er.s  of  the  committee  or  committees  to  which  his  name  has  been 
referred. 

Elections  for  membership  shall  be  held  in  the  following  manner: 
Each  member  mav  inscribe  on  a  ballot  not  more  than  five  names  of 
nominees  selected  from  the  list.  Absent  members  may  send  such 
ballots  to  the  home  secretary.  From  the  seven  names  receiving  the 
highest  number  of  votes  in  this  preference  ballot  the  members  present 
may  proceed  to  elect  new  members  in  the  following  manner:  A  vote 
shall  first  be  taken  on  the  nominee  who  received  most  vote.s  on  the 
preference  ballot,  and  he  shall  he  declared  elected  if  he  receive  two- 
thirds  of  the  votes  cast  and  not  less  than  twenty  votes  in  all,  provided 
that  the  number  of  members  of  the  Academy  he  not  one  hundred  or 
over,  in  which  case,  to  be  declared  elected,  he  must  receive  four- 
fifths  of  the  votes  cast  and  not  less  than  twenty-five  votes  in  all. 
A  vote  shall  then  be  taken  in  similar  manner  on  the  nominee  stand- 
ing second  on  the  preference  list,  and  so  on  until  the  seven  nominees 
on  the  preference  list  shall  have  been  acted  on  or  until  five  nominees 
shall  have  been  elected. 

Should  several  nominees  have  the  same  minimum  number  of  votes 
on  the  preference  list,  the  requisite  number  for  completing  the  list 
shall  be  selected  from  them  by  a  two-thirds  vote  of  the  members 
present.  Should  several  names  within  the  preference  list  have  the 
same  numl>er  of  votes,  their  order  on  the  list  may  be  determined  by  a 
majority  vote  of  the  members  present. 

Election  of  members  shall  be  held  only  at  the  regular  stated  session 
of  each  year  held  in  Washington,  and  not  more  than  five  meml>ers 
shall  be  elected  at  that  session. 

Before  and  during  electicms  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  majority 
vote  of  the  membei*s  present. 

Sec.  ().  Every  member  elect  shall  accept  his  membership,  person- 
ally or  in  writing,  In^fore  the  close  of  the  next  stated  session  after  the 
date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has  for- 
mally notified  him  of  his  election,  his  name  shall  not  be  entered  on 
the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  a  committee  of  five 
members,  to  be  appointed  for  that  purpose  by  the  president  and 
elected  at  any  stated  session  by  a  two-thirds  vote  of  the  members 
present.  The  election  shall  be  had  by  each  member  indicating  on  a 
l)allot  thost*  names  for  which  he  votes,  and  those  nominees  whose 
names  appear  on  two-thirds  of  the  ballots  shall  be  declared  elected. 
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Sw.  8.  A  diploma,  with  the  corponito  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  \k>  sent  by  the  ai)propriate  secretary  to 
each  member  on  his  acceptance  of  his  membership,  and  to  foreis^n 
associates  on  their  election. 

Sec.  9.  Kesignations  shall  l)e  addressed  to  the  president  and  acted 
on  by  the  Academy. 

Sec.  10.  Whenever  a  memlx^r  has  not  paid  his  dues  for  four  succes- 
sive years,  the  treasurer  shall  report  the  fact  to  the  council,  which 
may  report  the  case  to  the  Academy  with  the  reconmiendation  that 
the  person  thus  in  arrears  be  declared  to  have  forfeited  his  member- 
diip.  If  this  recommendation  he  approved  by  two-thirds  of  the  mem- 
bers present,  the  said  j)erson  shall  no  longer  be  a  member  of  the 
Academy  and  his  name  shall  U*  dropjxHl  from  the  roll. 

Articlk    v.— of    SC'IKNTIFK^    COMMrXICATIOXS.    Pl'BLirATIOXS,   AND 

UKPOKTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  l)e  read  at  scien- 
tific meetings  of  the  Academy,  and  papers  by  anj^  member  may  be 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a  per- 
son who  is  not  a  member,  and  shall  not  be  considered  responsible  for 
the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held  re- 
sponsible for  the  propriety  of  the  paper. 

Persons  who  are  not  niemlx»rs  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  leports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  (tov- 
ernment  as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Sec.  5.  The  advice  of  the  Academy  shall  be  at  all  times  at  the  dis- 
position of  the  (fovernment  upon  any  matter  of  science  or  art  Avithin 
its  scop<». 

Sec.  f).  An  annual  report  to  be  i)resented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  tile  council  and  afterwards  to  the  Academy,  at  one  of  the 
stated  sessions. 

Sec.  7.  Medals  and  prizes  may  l>e  established,  and  the  means  of 
bestowing  them  accepted  by  the  Academy  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  theing 
establishment  and  award  shall  l>e  made.  w 
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Bequests  and  (rusts  having  fur  their  object  the  advancement  of  sci- 
ence may  also  Ix*  accepted  and  administered  by  the  Academy. 

Article  VI.— <)F  THK  THOPKUTY  OF  TlIK  ACADKMY. 

Sec.  1.  All  investments  shall  l>e  made  by  the  ti'easurer,  in  the  cor- 
porate name  of  the  Academy,  in  stocks  of  the  United  States,  or,  with 
the  approval  of  the  council,  in  State  bonds  or  fii-st-mortgage  bonds  on 
real  estate.  The  treasurer  shall  have  authority,  with  the  approval 
of  the  coimcil,  to  sell  and  transfer  any  United  States  bonds  held  by 
him  in  the  corporate  name  of  the  Academy. 

Skc.  2.  No  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  8.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Article  VII.— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  for  such 
a  change  must  be  given  at  a  stated  session,  and  shall  be  referred  to 
the  council,  which  may  amend  the  proposition,  and  shall  report 
thereon  to  the  Academy.  Its  report  shall  be  considered  by  the  Acad- 
emy in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  \>Q  voted  on  at  the  next  stated  session,  and  if  it  receive  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  memlx^rs  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 
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APPENDIX    B. 


BULES. 


I.  In  the  absonct*  of  any  oflircr  a  member  shall  be  ehoscMi  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nominations. 

IT.  On  the  first  day  of  eaeh  stated  session,  immediately  after  call- 
ing the  roll  of  members,  a  recording  secretary  shall  be  elected,  by  a 
plurality  of  memlxTs  present,  to  assist  the  home  secretary  in  keeping 
the  records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  ;o  an  auditing 
committee  of  three  members,  to  be  appointed  by  the  president  at  the 
meeting  at  which  the  accounts  are  pivsiMited,  which  committee  shall 
rei)ort  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bonds,  sc^Mirities,  and  other  i)roperty  owned  or  held  in  trust  by 
the  Academy  shall  Ix?  inspected  and  verified  by  a  counnittee  to  be 
annually  appointed  by  the  president.  The  report  of  this  committee 
shall  be  presented  to  the  Academy  at  its  iirst  stated  session  in  each 
year  and  referred  with  the  accounts  to  the  auditing  conuuittee. 

IV.  A  counnittee  of  arrangements,  consisting  of  five  members, 
shall  be  appointed  by  the  president  for  each  stated  session  of  the 
Academy.  This  committee  shall  meet  not  less  than  two  weeks  pre- 
vious to  each  session.  It  shall  be  in  st»ssion  during  the  meetings  to 
make  arrangements  for  the  recei)tion  of  the  members,  to  arrange  the 
business  of  each  day,  and,  in  general,  to  attend  to  all  business  and 
scientific  arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  tim(»  required  for  reading  the  several  memoirs  i)re- 
sented,  and,  when  it  appears  advisable,  to  reconunend  a  limit  of  time 
to  be  oc^iupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  Ix*  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
pre^sident. 

2.  Roll  of  menil)ers  called  by  home  secretary. 

3.  Minut<*s  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president.  st»ci-etaries,  treasurer,  and  conunittees. 
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(5.  Business  from  council. 

7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rou^li  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  The  death  of  meml)ers  shall  be  announced  by  the  president 
on  the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  oi  the  deceased  at  (he  next 
stated  session.  If  such  notice  \)q  not  then  furnished,  another  meml)er 
may  be  selected  by  the  president  in  place  of  the  fii'st,  and  so  on  until 
the  duty  is  i)erformed. 

IX.  The  secretarief?  will  receive  memoirs  at  any  time,  and  report 
the  date  of  their  reception  at  the  next  session;  but  no  memoir  shall  Ix; 
published  unless  it  has  been  read  lx»fore  the  Academy. 

Before  publi(*ation  all  memoirs  must  be  referred  to  the  committee 
on  publication,  who  may,  if  they  deem  Ix^st,  refer  any  memoir  to  a 
special  committee  appointed  by  the  president  to  determine  whether 
the  same  should  be  published  by  the  Academy. 

X.  Memoirs  shall  date,  iii  the  records  of  the  Academy,  from  the 
date  of  their  presentation  to  the  Academy,  and  the  ofder  of  their  pre- 
sentation shall  Ix*  so  arranged  by  the  secretary  that,  so  far  as  ma}'  \)e 
convenient,  those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  jx^rsons  not  members  read  before  the  Academy 
and  intended  for  publication  shall  \)q  referred  at  the  meeting  at  which 
they  are  read  to  a  committee  of  members  competent  to  judge  whether 
the  paper  is  worthy  of  publicaticm.  Such  connnittee  shall  report  to 
the  Academy  as  early  as  practicable,  and  not  later  than  the  next  stated 
session. 

XII.  The  annual  report  of  the  Academy  may  l)e  accompanied  by 
a  memorial  to  Congiess  in  regard  to  such  investigations  and  other 
subjects  as  may  be  <l(»emed  advisable,  reconnnending  appropriations 
therefor  when  necessary. 

XIII.  The  proper  secretary  shall  acknowledge  all  donations  made 
to  the  Academy,  and  shall  report  them  at  the  next  stated  sei^ion. 

XIV.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  (he  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kei)t  by  the  home 
secretary,  who  is  authorized  to  en4)loy  a  clerk  to  take  charge  of  them. 

XV.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  1m'  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 
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Labels  or  other  pi'o|)er  marks  of  siiniliir  device  shall  be  placed  ui)oii 
objects  not  admitting  of  the  staiii]). 

XVI.  The  ti-easurer  is  authorized  to  defray,  when  apj^roved  by  the 
president,  all  the  proj^r  exi)eiises  of  coinmittees  ai)pointed  to  make 
scientific  investigations  at  the  i-eqiiest  of  Departments  of  the  (iovern- 
ment,  and  in  each  case  to  look  to  the  Department  re<iiiesting  the 
investigation  for  reimbursement  to  the  Academy. 

XVII.  Nominations  for  membershij)  should  state  the  full  name, 
residence,  the  official  ])Osition.  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomiiiation  shall  Ik'  pn'j)ared  by  the  home 
secretary. 

XVIII.  At  least  sixty  days  Ik* fore  th«^  el<*clion  the  memlH^rs  signing 
the  nomination  should  furnish  the  home  scn-retary  with  a  sullicient 
number  of  printed  copies  of  a  list  of  the  more  important  original 
works  of  the  nominee  to  enable  the  seci-etary  to  furnish  a  co|)V  to  each 
member  of  the  Academy. 

XIX.  Ballots  for  election  of  members  may  be  MMit  by  sealing  them 
up  in  a  blank  enveloix^,  and  inclosing  thi^  in  another,  acros-^  the  back 
of  which  is  written  the  name  of  the  sendei",  and  which  is  addres>ed  to 
the  home  secretary;  such  envelopes  will  be  opened  only  by  the  tellers. 

XX.  All  discussions  as  to  the  claims  and  (|uaIifications  of  nominees 
at  meetings  of  the  Academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  nuide  may  be  communicated  to  no  i)erson 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXI.  Any  rule  of  the  Aca(h»my  may  be  amended,  suspended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  staled  session  of  the  Academy,  i)rovided  the  same 
shall  be  approved  by  a  majority  of  the  members  pres<'nt. 

By  a  re^solution  adopted  January  12,  IStU,  the  president  i^^  e\  oitieio 
a  member  of  all  government  committees  of  the  Academy. 
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OBGANIZATION  OF  THE  ACADEMY,   1906-7. 

Expiration  of  term. 

AoAssiz,  Alexander,  President April,  1907. 

Kemsen,  Iba,  Vice-Presidettt April,  1909. 

Newcomb,  Simon,  Foreign  Secretary April,  1909. 

Hague,  Abnold,  Home  Secretary April.  1907. 

PImmons,  S.  F.,  Treasurer April,  1908. 

ADDITIONAL  MEMBERS  OF  COUNCIL,  190G-7. 

BlIXINQS,  J.  S.  OSBOBN,   H.   F. 

Chittenden,  R.  H.  Welch,  W.  H. 

Hale.  Geoboe  E.  Woodwabd,  R.  S. 

COMMITl^EES  OF  THE  ACADEMY. 

On  twminations  of  new  members, 

1.  Mathematics  and  Astronomy.  2.  Physics  and  Engineering — Cont'd. 

Abbe,  C.  Bell.  A.  G. 

Boss,  Lewis.  Comstock,  C.  B. 

Campbell,  W.  W.  Hastings,  C.  S. 

Chandleb,  S.  C.  Mendenhall.  T.  C. 

Comstock,  G.  C.  Michelson,  A.  A. 

Davidson,  G.  Mobley,  E.  W. 

Elkin,  W.  L.  Nichols,  E.  L. 

Hale,  G.  E.  Notes,  A.  A. 

Hall,  A.  Peibce,  B.  O. 

Hill,  G.  W.  Pickebino,  E.  C. 

Holden,  E.  S.  Pupin,  M.  I. 

Moobe,  E.  H.  Tbowbbidge,  J. 

Newcomb,  S.  Websteb,  A.  G. 

Osgood,  W.  F.  Woodwabd,  R.  S. 

Peibce,  C.  S.  Wbight,  A.  W. 
Pickebino,  E.  C.                                  3.  Chemistry. 

Websteb,  A.  G.  Babkeb,  G.  F. 

Woodwabd,  R.  S.  Bbush,  G.  J. 

Young,  C.  A.  Chandleb,  C.  F. 

2.  Physics  and  Engineering.  Chittenden,  R.  H. 

Abbe,  C.  Crafts,  J.  M. 

Abbot,  H.  L.  Dana,  E.  S. 

Babkeb,  G.  F.  Gibbs,  W. 

Babus,  C.  Gooch,  F.  a.  i 
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3.  Chemistry — Continued. 

HiLGARD.  E.  W. 

Jackson,  C.  L. 
Johnson,  S.  W. 
Michael,  A. 
MORLEY,  E.  W. 
Nef.  John  U. 
NoYES,  A.  A. 
Uebisen,  Ira. 
Richards,  T.  W. 
Smith,  E.  F. 
Wells.  II.  L. 

4.  Geology  and  ralcontology. 

Agassiz,  a. 
Becker,  G.  F. 
Branner,  J.  C. 
Chamberlin.  T.  C. 
Daix.  W.  II. 
Davis,  W.  M. 
DUTTON,  C.  E. 
Emmons.  S.  F. 
Gilbert,  G.  K. 
Hague,  Arnold, 
osborn,  h.  f. 
pumpelly,  u. 
Scott,  W.  B. 
Van  Hise,  C.  R. 
Walcott,  C.  D. 
White,  C.  A. 

5.  Biology. 

Agassiz,  A. 
Allen,  J.  A. 
Bowditch,  II.  P. 
Brewer,  W.  II. 
Brooks,  W.  K. 
Chittenden,  R.  II. 
Councilman,  W.  T. 
Dall,  W.  H. 


6.  Biology — Continued. 

Farlow,  W.  G. 

Gill,  T.  N. 

Goodale,  G.  L. 

Howell,  W.  H. 

Mark,  E.  L. 

Merriam,  C.  H. 

MiNOT.  C.  S. 

Morse,  E.  S. 

OSBORN,  H.  F. 

Prudden,  T.  M. 

Putnam,  F.  W. 

Sargent,  C.  S. 

Scudder,  S.  H. 

Smith,  S.  I. 

Trelease,  William. 

Verrill,  a.  E. 

Walcott,  C.  D. 

Welch,  W.  H. 

White,  C.  A. 

Whitman,  C.  O. 

Wilson,  E.  B. 

Wood,  II.  C. 
6.  Anthropology. 

Billings,  J.  S. 

Boas.  Franz. 

Cattell,  J.  McK. 

Holmes,  W.  H. 

James,  Wm. 

Merriam,  C.  H. 

Minot,  C.  S. 

Mitchell,  S.  W. 

Morse,  E.  S. 

Peirce,  C.  S. 

Putnam,  F.  W. 

royce,  josiah. 

Welch,  W.  H. 


On  Weights,  Measures,  and  Coinage. 

Mendenhall,  T.  C,  Chairman,  Peirce,  C.  S. 

Michelson,  A.  A.  Com  STOCK,  C.  B. 

Newcomb,  S.  Young,  C.  A. 

Woodward,  R.  S. 

On  the  Election  of  Foreign  Associates. 

Rem  SEN,  Ira,  Chairman.  Mitchell,  S.  W. 

Brush,  G.  J.  Newcomb,  S. 

OSBORN,  II.  F. 


On  Publication. 


The  President. 


The  Home  Secretary. 


Walcott,  C.  D. 
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On  Solar  Research. 

Hale.  Geobge  E..  Chairman,  Michelson,  A.  A. 

Campbell,  W.  W.  Youncj.  C.  A. 

TRUST  FUNDS. 

Board  of  Direction  of  the  Bache  Fund, 

[1879,  residual  CHtate.  »47.500.J 

For  researches  In  physical  and  natural  science. 

Chandler,  S.  ('.,  Chairman,  Bowditcii,  H.  P. 

Rem  SEN,  Ira. 

Board  of  TruHtven  of  the  Watnon  Fund, 

[1893,  residiial  estate,  f  18.606.88.] 

For  the  promotion  of  astronomical  research. 

Newcomb,  S.,  Chairman,  Elkin,  W.  L. 

Boss,  L. 

The  Henry  Draper  Fund, 

[1885.  $6,000.] 

Award  of  medal  for  imi)ortant  discoveries  In  astronomy. 

Newcomb.  S..  Chairman.  Trow^bbidae,  John. 

Hale.  G.  E.  Wright,  A.  W. 

Michelson,  A.  A. 

The  J,  Lawrence  Smith  Fund. 

|18«.^».   $8,000.1 

For  the  investigation  of  meteoric  ImmIIcs. 

Morley.  E.  W..  Chairman.  Johnson,  S.  W. 

Dana.  E.  S.  I*umpelly.  R. 

Remsen,  Ira. 

The  Benjamin  Apthorp  Oould  Fund. 

[1897,  $20,000.] 

For  researches  In  astronomy. 

Hall,  Asaph.  Chairman.  Chanhler.  S.  C. 

Boss.  Lewis. 

The  Barnard  Medal 

BiixiNGS,  J.  S..  Chairman,  Jackson.  C.  L. 

Bowditcii.  II.  I*.  Newcomb,  S. 

Chandler.  S.  C.  Nichols.  E.  L. 

The  Wolcott  Oibbft  Fund, 

[1898,  rJ.673.17.] 

For  chemical  research. 

Jackson,  C.  L..  Chairman,  Remsen,  Ira. 

Smith,  Edoab  F. 
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The  Joseph  Henry  Fund, 

The  sum  of  $40,000  was  contributed  by  Fairman  Rogers,  Joseph  Patterson, 
George  W.  Childs,  and  others,  as  an  expression  of  their  respect  and  esteem  for 
Prof.  Joseph  Henry.  This  amount  was  deposited  with  the  Pennsylvania  Com- 
pany for  the  Insurance  of  Lives  and  Granting  Annuities  in  Trust,  with  author- 
ization to  collect  the  income  thereon  and  to  pay  over  the  same  to  Prof.  Joseph 
Henry  during  his  natural  life,  and  after  his  death  to  his  wife  and  daughters, 
and  after  the  death  of  the  last  survivor  to  "deliver  the  said  fund  and  the 
securities  in  which  it  shall  then  be  invested  to  the  National  Academy  of  Sci- 
ences, to  be  thenceforward  forever  held  in  trust  under  the  name  and  title  of 
the  'Joseph  Henry  Fund.'" 

MEMBEBS  OF  THE  NATIONAL  ACADEMY  OF   SCIENCES. 
JANUABY  2,   1907. 

Date  of 
election. 

Abbe,  Cleveland 2017  I  st,  NW„  Washington,  D,  C,  1879 

Abbot,  Henry  L.,  U.  S.  A 23  Berkeley  St.,  Camhridge,  Mass.  1872 

Agassiz.  Alexander Cambridge,   Mass.  18CG 

Allen,  J.  Asaph American  Museum,  New  York  City.  1870 

Barker,  George  F S909  Locust  St.,  Philadelphia,  Pa.  1876 

Barus,  Carl Brown  University,  Providence,  R.  I.  1892 

Becker,  George  F V,  8,  Geological  Survey,  Washington,  D.  C.  1901 

Bell,  A.  Graham 1331  Connecticut  ave.,  Washington,  D.  C.  1883 

BiujNGS,  John  S..  U.  S.  A 32  E.  Thirty-first  st.,  New  York  City.  1883 

Boas,  Franz 123  W.  Eighty-second  St.,  New  York  City.  1900 

Boss,  Lewis Dudley  Observatory,  Albany,  N.  Y.  1889 

Bowditch,  Henry  P Harvard  Medical  School,  Boston^  Mass.  1887 

Branner,  John  C Stanford  University,  California.  1905 

Brewer,  William  H 418  Orange  st.,  New  Haven,  Conn.  1880 

Brooks,  W.  K Johns  Hopkins  University,  Baltimore,  Md.  1884 

Brush,  George  J U  Trumbull  st..  New  Haven,  Conn,  1868 

Campbell,  William  W Lick  Observatory,  Mt.  Hamilton,  California,  1902 

Cattell,  James  McK Garrison,  N.  Y.  1901 

Chamberlin,  Thomas  C University  of  Chicago,  Chicago,  III.  1903 

Chandler,  Charles  F Columbia  University,  New  York  City.  1874 

Chandler,  Seth  C Box  216,  WeUesley  Hills,  Mass.  1888 

Chittenden,  Russell  H Sheffield  Scientific  School,  New  Haven,  Conn,  1890 

Comstock,  Cyrus  B.,  V,  S.  A___i2-^  E.  Twenty-seventh  st..  New  York  City,  1884 

Comstock,  George  C Washburn  Obscfvatory,  Madison,  Wis,  1899 

COUNCH.MAN,  Wm.  T Harvard  Medical  School,  Boston,  Mass.  1904 

Crafts,  James  M 59  Marlborough  St.,  Boston,  Mass.  1872 

Dall,  Willlam  H Smithsonian  Institution,  Washington,  D.  C,  1897 

Dana  Edward  S Yale  University,  New  Haven,  Conn,  1884 

Davidson,  George.—, 2221  Washington  st.,  San  Francisco,  Cal.  1874 

Davis,  William  Morris 17  Francis  ave.,  Cambridge,  Mass.  1904 

DuTTON,  Clarence  E.,  IT.  S.  A Englewood,  N.  J.  1884 

Elkin,  William  L Yale  University  Observatory,  New  Haven,  Conn.  1895 

Emmons,  Samuel  F U.  S.  Geological  Survey,  Washington,  D.  C  1892 

Farlow,  W.  G Harvard  University,  Cambridge,  Mass.  1870 

GiBBS,  Woix?oTT Newport,  R.  L  

Gilbert  Grove  K U.  S.  Geological  Survey,  Washington,  D,  C.  1888 

Gill,  Theodore  N Smithsonian  Institution,  Washington,  D,  C.  1873 

OoocH,  Frank  A Yale  University.  New  Haven,  Conn.  1897 
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Date  of  . 
election. 

GooDALB,  Gbobge  L Harvard  Vniversity,  Cambridge,  Mass.  1890 

Hague,  Abnold [/.  S.  Geological  Survey,  Washington,  D,  0.  1885 

Uaui;  Gbobge  E Solar  Observatory,  Mount  Wilson,  Cal  1902 

Hall,  Asaph Norfolk,  Conn,  1875 

UABTmGS,  Ghables  S Yale  University,  New  Haven,  Conn.  1889 

HiLGABD,  Eugene  W Iniversity  of  California,  Berkeley,  Cal,  1872 

Hill,  Geobge  W West  Nyack,  N,  Y,  1874 

Holden,  Edwabd  S v.  S,  Military  Academy,  West  Point,  N,  Y,  1885 

Holmes,  William  H Bureau  of  American  Ethnology,  Washington,  D,  C.  1905 

Howell,  William  H 232  W,  Lanvale  st„  Baltimore,  Md.  1905 

Jackson,  Chables  L 6  Boylston  Hall,  Cambridge,  Mass,  1883 

James,  William 95  Irving  st„  Cambridge,  Mass,  1903 

Johnson,  Samuel  W J.^  Trumbull  st,.  New  Haven,  Conn,  18G6 

Mabk,  Edwabd  L 109  Irving  st,,  Cambridge,  Mass,  1003 

Mendenhali.,  Thomas  C Worcester,  Mass,  1887 

&1EBBIAM,  C.  Habt Defhirtmcjit  of  Agriculture,  Washington,  D,  C.  1902 

Michael,  Abthub Tufts  College,  Mass.  1889 

MiCHELSON,  Albert  A Iniversity  of  Chicago,  Chicago,  III,  1888 

MiNOT,  Chables  S Harvard  Medical  School,  Boston,  Mass,  1897 

Mitchell,  S.  Weir l')24  Walnut  st.,  Philadelphia,  Pa.  1805 

MooBE,  Euakim  II University  of  Chicago,  Chicago,  III,  1901 

MoBLEY  Edwabd  W West  Hartford,  Conn.  1897 

MoBSE,  Edwabd  S P,  O.  Box  26H,  Salem,  Mass,  1870 

Nef,  John  Ulric University  of  Chicago,  Chicago,  III,  1904 

Newcomb,  Simon,  U.  R.  X 1620  P  st,  NW,,  Washington,  D,  C.  18GJ) 

Nichols,  Edward  L Cornell  University,  Ithaca,  N,  Y.  1901 

NOYES,  Abthub  A Massachusetts  Institute  of  Technology,  Boston,  Mass,  1905 

OsBOBN,  n.  F American  Museum  of  Natural  History,  New  York  City.  1900 

Osgood,  William  Fogg Harvard  Unii^ersity,  Cambridge,  Mass,  1904 

Peibce,  Benjamin  O Harvard  University,  Cambridge,  Mass.  1900 

Peibce,  Charlks   S Milford,  Pa.  187G 

Pickering,  Edward  C Observatory,  Cambridge,  Mass.  1873 

Pbudden,  T.  Mitchell Columbia  University,  New  York  City.  1901 

Pumpelly,  Raphaei Oibbs  ave.,  Ncicport,  R.  I.  1872 

PupiN.  Michael  I Columbia  Unit-ersity,  New  York  City.  1905 

Putnam,  Frederick  W Peabody  Museum,  Cambridge,  Mass.  1885 

Remsen.  Ira Johns  Hopkins  University.  Baltimore,  Md,  1882 

Richards,  Theodork  W Harvard  University,  Cambridge,  Mass.  1899 

RoYCE,  Josiah Harvard  Univcrnity,  Cambridge,  Mass.  1906 

Sargent,  Chables  S {mold  Arboretum,  Jamaica  Plain,  Mass.  1895 

Scott,  William  R Princeton,  N,  J,  1906 

Scudder,  Samuel  H Cambridge,  Mass,  1877 

Smith,  Edgar  F UnivrrHity  of  Pennsylvania,  Philadelphia,  Pa,  1890 

Smith,  Sidney  I Yale  University,  New  Haven,  Conn,  1884 

Trelease,  Wm Missouri  Botanical  Garden,  St.  Louis,  Mo.  1902 

Trowbbidge,  John Harvard  University,  Cambridge,  Mass,  1878 

Van  IIise,  C.  R University  of  Wisconsin,  Madison,  Wis.  1902 

Vebbill,  a.  E Yale  University,  New  Haven,  Conn.  1872 

Walcott,  Charles  D Smithsonian  Institution,  Washington,  D.  C.  1896 

Webster,  Arthur  G Clark  University,  Worcester,  Mass.  1903 

Welch,  William  H 807  St.  Paul  st.,  Baltimore,  Md.  1895 

Wells,  Hobace  L Yale  University,  New  Haven,  Conn.  1903^ 
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Date  of 
election. 

White,  Chables  A 190S  13th  st,  ^W.,  Washington,  D,  C,  1889 

Whitman,  Charles  O University  of  Chicago,  Chicago,  III.  1805 

Wilson,  Edmund  B Columbia  University,  Xew  York  City.  1809 

Wood,  Horatio  C 1925  Chestnut  St.,  Philadelphia,  Pa,  1879 

Woodward,  Robert  S Carnegie  Institution,  Washington,  D.  C.  1896 

Wright,  Arthur  W Yale  University,  Netc  Haven,  Conn,  1881 

Young,  Chables  A S6  North  Main  st.,  Hanover,  N.  H,  1872 

FOREIGN  ASSOCIATES. 

ArwEBS,  AirrnuR Berlin, 

'  Backlund,  Oska^ Pulkowa, 

Baeyer,  Adolpii  Ritter  von Munich, 

Becquerel,  Henri Paris, 

BoRNET,  Edouard Pavis, 

Brogoer,  W.  C Christiania, 

Darwin,  Sir  George /. Cambridge. 

EnRLicn,  Paul Prankfuri-am-Main. 

Fischer,  Emil Berlin, 

Geikie,  Sir  Archibald London, 

Gill,  Sir  David Cape  Town, 

Groth,  Paul  von Munich, 

HoFF,  J.  H.  van't -. Berlin, 

Hooker,  Sir  J.  D London, 

HuGGiNs,  Sir  William London, 

Janssen,  J Paris. 

Kelvin,  Lord London, 

Klein,  Felix Gottingen, 

Koch,  Robert Berlin.  ■ 

Kohlrausch,  Friedrich Marburg, 

Kronecker,  Hugo Berne, 

Lankester,  E.  Ray Ixmdon, 

Lister,  Lord , London. 

LoEWY,  Maurice Paris. 

Lorentz,  Hendrik  Anton Leiden, 

Mendeleeff,  D.  I St.  Petersburg. 

OsTWALi),  Wilhelm I^eipzig, 

Pfeffer,  Wilhelm Leipzig, 

Picard,  Emile Paris. 

PoiNCAH^,  Henri Paris. 

Ramsay,  Sir  William Ixmdon. 

Rayleigii,  Lord Ixmdon, 

RosENBi'scH,  H Heidelberg, 

Stkasburoer,  Edouard Bonn. 

SiEss,  Edouard Vienna. 

Thomson,  Joseph  John :.  Cambridge. 

Vogel,  H.  C Berlin, 

Vries,  Hugo  de Amsterdam, 

ZiRKEL,  Ferdinand Leipzig, 
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DFJCEASED   MEMBERS. 


Dato  of  I 
election. 


Date  of 
death. 


I 


I 


l^'A 


I 


I 


1899 


1872 
1869 


A0A88IZ,  Louis  * 

Alexander.  J.  H.* 

Alexander.  Steph en  ♦ 

Bachk,  Alexander  Dallas* 

Baird,  Spencer  F.* - 

Barnard,  F.  A.  P 

Barnard,  J.  G.  ♦ 

Bartlett.  W.  H.  C 

Beecher,  Charles  Emerson ♦ 

Brown-Sequard,  Charles  E.* 

Casey,  Thomas  L.* 

Caswell,  Alexis 

Chauvenet.  William ♦ 

Clarke,  Henry  James* 

Coffin,  Jamfs* 

Coffin,  J.  H.  C 

Cook,  George  H.* 1887 

Cook e,  Josiah  P.* j     1872 

Cope,  Edward  D.* 18?2 

CouES,  Elliott 1877 

Dalton,  J.  C* 18M 

Dana,  James  D 

Davis,  Cha  rles  H.* 

Draper,  H enry  * 

Draper,  John  W.* 

Eads,  James  B.* 

Enuelmann,  Georgk  ♦ 

Ferrel,  William  * 

Frazer,  John  Fries  * 

G ABB,  William  M 

Oenth,  F.  a.* 


1877 
1877 
1872 


18r>8 


QiBBs,  Josiah  Willard 

GiLLiss,  Jamks  Melville*  . 

Goode,  G.  Brown  * 

Gould,  Augustus  A.* 

Gould,  Benjamin  A 

Gray,  Asa* 

Guyot,  Arnold* 

Hadley,  James  * 

Haldeman,  S.  S.* 

Hall,  James 

H AYDEN.  F.  v.* 

Henry,  Joseph  * 

Hilgard,  Julius  E.* 

Hill,  Henry  B.* 

Hitchcock,  Edward* 

holbrook,  j.  e.  * 


1876 
1872 
1879 


18&1 
1876 


1873 


1883 


Hubbard,  J.  8.* 

Humphreys,  A.  A.*. 


Hunt,  T.  Sterry 

Hyatt,  Alpheus 

Kkeler,  J.  E.* 

King,  Clarence  * 

KiRKLAND,  JaRED  P.*  . 


1873 
1876 
1900 
1876 


Dec. 

Mar. 

June 

Feb. 

Aug. 

Apr. 

May 

Feb. 

Feb. 

Apr. 

Mar. 

Jan. 

Dec. 

July 

Jan. 

Jan. 

Sept. 

Sept. 

Apr. 

Dec. 

Feb. 

Apr. 

Feb. 

Nov. 

Jan. 

Mar 

Feb. 

Sept. 

Oct. 

May 

Feb. 

Apr. 

Feb. 

Sept. 

Sept. 

Nov. 

Jan. 

Feb. 

Aug. 

Sept. 

Aug. 

Dec. 

May 

May 

Apr. 

Feb. 

Sept. 

Aug. 

Nov. 


14,1873 

2,1867 

25.1883 

14.1867 

19,1887 

27,1889 

14,1882 

11,1898 

14,1904 

2,1894 

26,1896 

8,1887 

13, 1870 

1,1878 

6,1873 

8,1890 

22,1889 

8,1894 

12,1897 

25,1899 

2,1889 

14,1895 

14,1877 

20,1882 

4,1882 

8,1887 

4,1884 

18,1891 

12,1872 

30,1878 

2,1893 

28,1903 

9,1865 

6,1896 

15,1866 

27,1896 

30,1888 

8,1884 

1,1872 

20,1880 

8,1898 

22, 1887 

13, 1878 

8, 1891 

6,1903 

27.1864 

8,1871 

16,1863 

28,1883 

12,1892 

16,1902 

12,1900 

24, 1901 


Feb. 

Jan. 

Aug.  1 

Dec. 

Dec.  10.1877 


*  Biographical  notices  have  been  presented  of  those  designated  by  an  asterisk. 
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Deceased  members — Ck)ntinued. 


Date  of 
election. 


1872 
1876 
1878 


I 


1875 
1892 


Lane,  J.  Hombr* 

Lanoley,  Samuel  P 

Le  Contb,  John  * 

Le  Conte,  John  L.* 

Le  Contb,  Joseph 

Lea,  Matthew  Carey  «, 

Leidy,  Joseph , 

Lesley,  J.  Peter 

Lesqubbeux,  Leo* 

Longstreth,  Miers  F , 

LooMis,  Elias* '      1873 

LovBRiNo,  Joseph 1878 

Lyman,  Theodore  * 1872 

Mahan,  D.  H.* 

Marsh, 


T 


I 


1864 


,  G.  P.< 


1866 


Marsh,  O.C 1874 

Mayer,  Alfred  M 1872 

Mayo-Smith,  Richmond 1890 

Mbek, 


,  F.  B.»  . 


1869 


Meios,  M.  C* 1866 

Mitchell,  Henry 1885 

Morgan,  Lewis  H 1876 


Morton,  Henry.. 
Newberry,  J.  S.*. 
Newton,  H.  A.*  .. 


Newton,  John  • 

Norton,  William  A.* 

OuvER,  James  E.  * 

Packard,  A.  S 

Penfibld,  Samuel  L 

Peters,  C.  H.  F 

pourtales,  l.  f.  * 

Powell.  John  W 

RoDOERs,  John  ♦ 

Rogers,  Fairman  • 

Rogers,  Robert  £.  * 

Rogers,  Wm.  A.* 

Rogers,  William  B.* 

Rood,  Ogden  N 

Rowland,  Henry  A.* 

rutherfurd,  lewis  m.*  . 

Saxton,  Joseph  * 

ScHOTT,  Charles  A 

Sellers,  William 

SiLUMAN,  Benj.,  Sr.* 

Silliman,  Benj..  Jr 

Smith,  J.  Lawrence* 

Stimpson,  William 

Strong,  Theodore  * 

Sullivant,  W.  S.* 

Torrey,  John  ♦ 

TOTTEN,  J.G.* 


1874 


1876 
1878 
1872 
1872 
1900 
1876 
1878 
1880 


1885 


1885 
1881 


Trowbridge,  William  P.* . 
Trumbull.  James  H 


1872 
1878 


1872 
1868 


1878 


1872 
1872 


Date  of 
death. 


May 

Feb. 
Apr. 
Nov. 
July 
Mar. 
Apr. 
June 
Oct. 
Dec. 
Aug. 
Jan. 
Sept 
Sept. 
Jnly 
Mar. 
July 
Nov. 
Dec. 
Jan. 
Dec. 
Dec. 
May 
Dec. 
Aug. 
May 
Sept. 
Mar. 
Feb. 
Aug. 
July 
July 
Sept 
May 
Aug. 
Sept. 
Mar. 
May 
Nov. 
Apr. 
May 
Oct 
July 
Jan. 
Nov. 
Jan. 
Oct 
May 
Feb. 
Apr. 
Mar. 
Apr. 
Aug. 
Aug. 


3,1880 

27,1906 

29,1891 

15,1883 

6,1901 

15,1897 

80,1891 

8,1908 

25.1889 

27,1891 

16,1889 

18,1892 

10,1897 

16,1871 

23,1882 

18,1899 

18,1897 

11,1901 

21,1877 

2,1892 

1,1902 

14,1881 

9,1902 

7,1892 

1,1896 

1,1895 

21,1883 

27,1896" 

14,1905 

18,1906 

18,1890 

19.1880 

28,1902 

5,1882 

23,1900 

7,1884 

1,1896 

80,1882 

12,1902 

16,1901 

80,1892 

26,1878 

81,1901 

24.1905 

24,1864 

14,1886 

12,1883 

26,1878 

1,1800 

80,1882 

10,1878 

22,1864 

12,18» 

5,1897 


•  Biographical  notices  have  been  presented  of  those  designated  by  an  asterisk. 
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TUCKERMAN.  EDWARD  * ; 

Walk kr.  Francis  A.* 

Warren,  G.  K.* I 

WAT80N,  James  C* i 

Watson,  Sereno  * • 

WiNLocK ,  Joseph  * • 

Woodward,  J.  J.* 

WORTHEN,  A.  H.* 

WYMAN,  JEFKRI E8  ♦ 


*  Biographical  notices  have  been  presented  of  those  desigriated  by  an  asterisk. 
DECEASED  FOREIGN  ASSOCIATES. 


Date  of 

Date  of 

election. 

death. 

1868 

Mar.  15,1886 

1878 

Jan.     6,1897 

1876 

Aug.    8,1882 

1868 

Nov.  23,1880 

1889 

Mar.    9.1892 

June  11,1875 

1873 

Aug.  17,1884 

1872 

May     6,1888 

Sept.    4.1874 

Sir  Wm.  Rowan  Hamilton. 

Karl  Ernst  Von  Baer. 

Henry  Milne-Edwards. 

Michael  Faraday. 

L.  Elie  de  Beau. MONT. 

Sir  David  Brewster. 

G.  A.  A.  PiJiNA. 

F.  W.  A.  Argei^nder. 

Friedrich  Wohler. 

J.  B.  Dumas. 

J.   B.  J.  D.  B0USSIN(JAULT. 

M.  E.  Chevreul. 

Michel  Chasi.es. 

SjR  (Jeorge  B.  Airy. 

J.  C.  Adams. 

Sir  Richard  Owen. 

C.  II.  C.  Burmeister. 

Arthur  Caylev. 

T.  II.  Huxley. 

Hugo  GyldI^in. 

F.  F.  Tisserand. 

Julius  von  Sachs. 

Sir  Roderick  I.  Murchison. 

Victor  Regnault. 

H.  W.  Dove. 

C.  A.  F.  PirrERs. 

Justus  von  Liebig. 

Alexander  Braun. 

Joachim  Barrande. 

Adolphe  Witrtz. 

Theodore  von  Oppolzer. 


<;.  R.  Kirchoff. 
Rudolph  Clausius. 
James  P.  Joule. 
Carlos  Ibanez. 
Jean  Servais  Stas. 

ALPHONSE  de  CANDOLI.E. 

A.  W.  Hofmann. 

Baron  H.  von  Helmholtz. 

K.  F.  W.  LuDWiG. 

Louis  Pasteur. 

August  Kekul^. 

Emil  Du  Bois  Reymond. 

J.  J.  Sylvester, 

Karl  Weierstrass. 

Rudolph  Leuckart. 

C.   F.   RA  mm  els  BERG. 

Soph  us  Lie. 

Robert  W.  Bunsen. 

J.  I  J.  F.  Bertrand. 

Henri  de  Lacaze-Duthiers. 

Alfred  Cornu. 

Rudolph  von  Virchow. 

Sir  George  G.  Stokes. 

Karl  Gegenbaur. 

Karl  Alfred  Ritter  von  Zittel. 

E.  J.  Marey. 
Otto  von  Struve. 

F.  VON  Richthofen. 
Albert  von  Kolliker. 

LlTDWIG   BOLTZM AN N. 

M.  p.  E.  Berthelot. 
Henri  Moissan. 


INDEX 


Page. 

Letter  of  transmittal 3 

Act  of  incorporation 5 

Sessions  of  the  Academy 7 

Sessions  at  Washington,  April  1(>-18 7 

Report  of  home  secretary 7 

Report  of  treasurer 9 

Report  of  auditing  committee 9 

Report  of  board  of  direction  of  the  Bache  fund 10 

Report  of  direc*tors  of  the  B.  A.  Gould  fund 10 

Report  of  the  J.  Lawrence  Smith  fund 10 

Report  of  the  committee  on  solar  research 11 

Elections . 15 

Deaths 15 

Papers  presented  at  the  April  session 15 

Appointments 16 

Scientific  session  at  Boston,  November  20-22 10 

Papers  presented  at  the  November  meeting 16 

Business  meeting  at  Boston,  November  20-21 18 

Cooperative  research  in  chemistry 18 

Constitution  of  the  Academy,  Api)endix  A 23 

Rules  of  the  Academy,  Api)endix  B 29 

Organization  of  tlie  Academy,  Appendix  C 33 

Members  of  the  Academy 36 

Foreign  associates 38 

Deceased  members 39 

Deceased  foreign  associates 1 41 

Index 43 

43 


r 


REPORT 


OP  THE 


NATIONAL  ACADEMY  OF  SCIENCES 


FOR 


THE  YEAR    1907 


Q 


WASHINGTON 

GOVERNMENT    PRINTING    OFFICE 
lt)08 


LBTTBB  FBOM  THE  PRESIDENT  OF  THE  NATIONAL  ACADEMY 
OF  SCIENCES  SUBMITTINO  A  BEPOBT  OF  THE  OPERATIONS  OF 
THE  NATIONAL  ACADEMY  OF  SCIENCES  FOR  THE  YEAR  1907. 


National  Academy  of  Sciences, 

Office  of  the  President, 
Washington,  D.  C,  February  1, 1908. 
Sir:  In  conformity  with  the  requirements  of  the  act  of  incorpora- 
tion, approved  March  3,  1863,  I  have  the  honor  to  submit  herewith  a 
report  of  the  operations  of  the  National  Academy  of  Sciences  for  the 
past  year. 

Very  respectfully, 

Ira  Remsen. 

The  President  of  the  Senate. 


ACT  OF  INCOBPOBATION  AND  AMENDMENTS. 

AN  ACT  To  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  dssembled,  That  Louis  Agassiz, 
Massachusetts;  J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jer- 
sey; A.  D.  Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard, 
United  States  Army,  Massachusetts ;  W.  H.  C.  Bartlett,  United  States 
Military  Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis 
Caswell,  Rhode  Island;  WilUam  Chauvenet,  Missouri;  J.  H.  C.  CoflBn, 
United  States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States 
Navy,  Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis, 
United  States  Navy,  Massachusetts ;  George  Engelmann,  Saint  Louis, 
Mo.;  Jr  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M. 
Gilliss,  United  States  Navy,  District  of  Columbia;  A.  A.  Gould, 
Massachusetts;  B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachu- 
setts; A.  Guyot,  New  Jersey;  James  Hall,  New  York;  Joseph  Henry, 
at  large;  J.  E.  Hilgard,  at  large,  Illinois;  Edward  Hitchcock,  Massa- 
chusetts; J.  S.  Hubbard,  United  States  Naval  Observatory,  Con- 
necticut; A.  A.  Humphreys,  United  States  Army,  Pennsylvania;  J.  L. 
Le  Cpnte,  United  States  Army,  Pennsylvania;  J.  Leidy,  Pennsyl- 
vania; J.  P.  Lesley,  Pennsylvania;  M.  F.  Longstreth,  Pennsylvania; 
D.  H.  Mahan,  United  wStates  Military  Academy,  Virginia;  J.  S.  New- 
berry, Ohio;  H.  A.  Newton,  Connecticut;  Benjamin  Peirce,  Massa- 
chusetts; John  Rodgers,  United  States  Navy,  Indiana;  Fairman 
Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsylvania;  W.  B.  Rogers, 
Massachusetts;  L.  M.  Rutherford,  New  York;  Joseph  Saxton,  at 
large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman,  junior, 
Connecticut; Theodore  Strong,  New  Jersey;  John  Torrey,  New  York; 
J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Winlock, 
United  States  Nautical  Almanac,  Kentucky ;  Jeffries  Wyman,  Massa- 
chusetts; J.  D.  Whitney,  California;  their  associates  and  successors 
duly  chosen,  are  hereby  incorporated,  constituted,  and  declared  to  be 
a  body  corporate,  by  the  name  of  the  National  Academy  of  Sciences. 

Sec.  2.  And  he  it  further  enacted ^  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or 
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otherwise;  to  provide  for  the  election  of  foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needful  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  be  it  further  enacted,  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  Academy  shall,  whenever  called 
upon  by  any  Department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and 
reports  to  be  paid  from  appropriations  which  may  be  made  for  the 
purpose,  but  the  Academy  shall  receive  no  compensation  whatever 
for  any  services  to  the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

jAN  ACT  To  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Repreaentajtives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as 
to  remove  the  limitation  of  the  number  of  ordinary  members  of  said 
Academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

Department  of  State,  June  10,  1882, 
True  copies. 

Sevellon  a.  Brown,  Chief  Clerk. 


AN  ACT  To  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  trust 
fundn  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled.  That  the  National  Academy 
of  Sciences,  incorporated  by  the  act  of  Congress  approved  March  third, 
eighteen  hundred  and  sixty-tlu*ee,  and  its  several  supplements,  be, 
and  the  same  is  hereby,  authorized  and  empowered  to  receive  bequests 
and  donations  and  hold  the  same  in  trust,  to  be  applied  by  the  said 
Academy  in  aid  of  scientific  investigations  and  according  to  the  will 
of  the  donors. 

Approved,  .lune  20,  1SS4. 

Department  of  State,  June  24,  1884- 
A  true  copy.  , 

wSeveli.on  a.  Bkown,  (' hi ef  Clerk. 


REPORT 

OF  THE 

NATIONAL  ACADEMY  OF  SCIENCES. 


SESSIONS  OP  THE  NATIONAL  ACADEMY. 

During  the  year  1907  the  academy  held  three  sessions.  The  first 
was  the  regular  annual  session,  held  at  Washington  April  16  to  18, 
inclusive;  the  second,  a  scientific  session,  held  at  New  York  November 

19  and  20;  the  third,  a  special  session,  held  at  New  York  November 

20  for  the  transaction  of  biisiness. 

ANNUAL  MEETING. 

The  business  meetings  were  held  at  the  Smithsonian  Institution 
and  the  scientific  sessions  in  the  lecture  room  of  the  United  States 
National  Museum. 

The  following  members  were  present  during  the  session:  Messrs. 
Abbe,  Abbot,  Agassiz,  Allen,  Barker,  Becker,  Billings,  Boas,  Boss, 
Brewer,  Brooks,  Brush,  Campbell,  Cattell,  Chandler  (C.  F.),  Chitten- 
den, Crafts,  Dall,  Emmons,  Gill,  Goodale,  Hague,  Howell,  Merriam, 
Mitchell,  Morley,  Morse,  Newcomb,  Pupin,  Remsen,  Scott,  Walcott, 
Webster,  Welch,  White,  Wilson,  Woodward,  and  Wright. 

REPORT  OF  THE  HOME  SECRETARY. 

The  President  of  the  National  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  present  herewith  the  annual  report  of 
the  home  secretary  of  the  National  Academy  of  Sciences  for  the 
year  ending  April  16,  1907. 

The  annual  report  of  the  president  of  the  academy  for  the  year 
1906  was  transmitted  to  the  United  States  Senate  February  11, 
1907,  through  the  courtesy  of  Senator  H.  C.  Lodge.  The  usual 
edition  of  2,000  copies  authorized  by  Congress  was  printed;  500 
copies  for  the  Senate,  1 ,000  copies  for  the  House,  and  500  copies  for 
distribution  by  the  Academy  of  Sciences.  The  report  was  received 
from  the  Government  Printing  Ofiice  April  6.  Nearly  one-half  of 
the  edition  has  been  distributed  to  members  of  the  academy,  foreign 
associates,  and  such  libraries  and  institutions  as  are  on  our  domestic 
exchange  list. 

Since  the  last  annual  report  the  following  memoirs,  forming  a 
part  of  Volume  X  of  our  scientific  publications,  have  been  issued: 
Fourth  memoir,  entitled  ''Phoronis  architecta,''  by  W*  K.  Brooks 
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and  R.  P.  Cowles;  fifth  memoir,  entitled  *'0n  a  new  pyrosoma,"  by 
W.  K.  Brooks;  sixth  memoir,  entitled  "Commelinaceae,"  by  Theodore 
Holm. 

One-half  of  the  edition  has  been  received.  The  remainder  is  still 
at  the  Printing  Office,  to  be  held  until  the  volume  is  complete,  when 
the  memoirs  will  be  bound  ready  for  distribution  to  reference  libraries 
on  our  home  and  foreign  exchange  list.  There  are  no  memoirs  now 
awaiting  publication. 

The  following  biographical  memoirs  have  been  published  during 
the  year:  Clarence  King,  by  Samuel  F.  Emmons;  Charles  E.  Beecher, 
by  William  H.  Dall;  George  P.  Marsh,  by  William  M.  Davis;  John 
Rodgers,  by  Asaph  Hall ;  Fairman  Rogers,  by  Edgar  F.  Smith ;  William 
A.  Rogers,  Part  II,  Astronomical  Work,  by  Arthur  Searle. 

Messrs.  Benjamin  O.  Peirce,  Josiah  Royce,  and  William  B.  Scott 
were  elected  members  of  the  academy  at  Ihe  annual  meeting  in  April, 
1906.  One  member,  Mr.  Samuel  L.  Penfield,  died  August  13,  1906. 
Three  foreign  associates  have  died  during  the  year:  Ludwig  Boltz- 
mann,  M.  P.  E.  Berthelot,  Henri  Moissan.  There  are  now  97  names 
on  the  membership  list  and  39  foreign  associates. 

Arnold  Hague, 

April  16,  1907.  Home  Secretary, 

REPORT  OF  THE  TREASURER. 

Washington,  D.  C,  April  16,  1907. 
The  President  of  the  National  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  transmit  herewith  my  financial  report 
as  treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending 
April  16,  1907: 


I-omo.              "-r 

Bach6    '  Watson 
fund.         fund. 

Draper 
fund. 

J.  Law- 
rence 
Smith 
fund. 

Gould 
fund. 

EmmonB 
and  GUI. 

BoUding 
fund. 

Balance  brought  for- 
ward: 
Cash ,    $287.  fi9 

12.307.53  $1,298.52 

S02.34 

1591. 91 

11.028.93 

1316.05 

1265.46 

I nvostcd  income.    4,.'>00. 00 

2,000.00         I.Vj.94    

2,291.17     l.ia*i.97         440.07 

2.015.43     1.000.00 
384.36  '       906.25 

Interest (ai.  38 

65.00 

67.50 

Members' tax 465.00 

' 

Total o,SS3.97     0,(>.>8.70     2,500.43         502.41     2,991. 70  |  2,935.18 

381.05 

332.96 

Transfer  to  capital 
fund 

1,705.00 
24.33 

a'il.94 

Disbursed 57777 

Balance:                      , 

Cash WXi.20 

()2f;.(«  1  1,513.2«  '        14.22 
2.032.02         891.21         4.*<«.  19 

539.26 

895.93 
1,500.00 

131.83 

1.33 
331.63 

Invested  income.    4.500.00 

4.  fK)0.  00          I.Vi.  94  ' 2.50.  43 

250.62 

Total 5,  SXi.  97  '  G.  058.  70     2,  '>00. 43  j      502.  41     2, 9iil.  70 

2,935.18 

381.05 

332.96 

Respect  I  uUy, 


S.  F.  Emmons,   Treasurer, 
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The  treasurer's  report  was  referred  to  an  auditing  committee  com- 
posed of  Messrs.  Gill  and  DaU,  who,  after  due  examination,  reported 
as  follows: 

The  committee  appointed  to  audit  the  accounts  of  the  treasurer 
hereby  certify  that  they  have  examined  the  statements  of  expendi- 
tures, receipts,  and  balances,  and  find  them  to  correspond  to  the 
vouchers  and  accounts  of  the  treasurer. 

Theo.  N.  Gill. 
Wm.  H.  Dall. 

report  of  the  watson  trustees. 

-  The  first  12  tables  of  the  Watson  Asteroids,  which  it  was  hoped 
would  be  completed  by  the  present  time,  have  suffered  a  delay  in 
consequence  of  the  California  earthquake.  Several  of  the  tables  are, 
however,  ready  for  printing,  but  Professor  Ijeuschner,  who  is  carrying 
on  the  work,  has  asked  to  retain  the  completed  ones  for  reference 
until  the  whole  12  are  ready,  which  he  promises  will  be  very  soon. 
It  is  expected  that  three  more  tables  will  be  finished  by  tte  end  of 
the  present  year. 

^  The  trustees  recommend  that  the  entire  work  be  published  as  two 
volumes  or  parts  of  the  Memoirs  of  the  Academy,  one  containing  the 
tables,  the  other  the  researches  on  which  they  are  founded. 
Respectfully  submitted. 

Simon  Newcomb. 

The  recommendation  that  the  work  on  the  Watson  Asteroids  be 
published  as  two  volumes  of  the  Memoirs  of  the  Academy  was  approved. 

REPORT  OF  THE  COMMITTEE  ON  SOLAR  RESEARC  JI. 

The  work  of  the  International  Union  for  Cooperation  in  Solar 
Research  is  described  in  detail  in  Volume  I  of  the  Transactions,  a 
copy  of  which  is  presented  herewith.  Since  the  publication  of  this 
volume  the  committee  on  observations  of  sun-spot  spectra  and  on 
work  with  the  spectrohcliograph  have  completed  their  reports,  which 
provide  for  cooperation  among  observers  in  many  parts  of  the  world. 
These  reports  and  those  of  other  standing  committees  will  receive 
final  consideration  at  the  third  conference  of  the  Union,  which  opens 
at  the  Astrophysical  Observatory  of  Meudon,  near  Paris,  on  May  20, 
next.  A  report  on  the  proceedings  of  this  meeting  and  on  the  action 
of  the  International  Association  of  Academies,  which  is  to  consider 
questions  relating  to  the  work  of  the  Union  at  its  coming  meeting  in 
Vienna,  will  be  presented  later. 

Respectfully  submitted. 

George  E.  Hale,  Chmrman, 

31021— S.  Doc.  242,  60- 1 2 
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ELECTIONS. 
ELECTION   OF  OFFICERS. 

Mr.  Ira  Remsen  was  elected  president  of  the  Academy  and  Mr. 
Charles  D.  Walcott  vice-president.  Mr.  Arnold  Hague  was  reelected 
home  secretary. 

Messrs.  Chittenden  and  Welch  were  elected  to  ^erve  as  members 
of  the  council  for  one  year,  Messrs.  Agassiz  and  Woodward  for  two 
yearS;  and  Messrs.  Hale  and  Osbom  for  three  years. 

ELECTION   OF  NEW   MEMBERS. 

Messrs.  Joseph  P.  Iddings,  Franklin  P.  Mall,  Harmon  N.  Morse, 
and  Elihu  Thomson  were  elected  members  of  the  Academy. 

ELECTION  OF  FOREIGN  ASSOCIATES. 

The  following  named  gentlemen  were  elected  foreign  associates  of 
the  .Academy:  Sir  James  Dewar,  of  London;  A.  R.  Forsyth,  of 
Cambridge;  David  Hilbert,  of  Qdttingen,  and  John  C.  Kapteyn,  of 
Groningen. 

LIST  OF  PAPERS  PRESENTED  AT  THE  APRIL  SESSION. 

Utilization  of  Ultra  Violet  Rays  in  Microscopy,  and  Demonstration 
of  the  Apparatus  Employed  (with  lantern  illustraftions).  W.  T. 
Swingle  and  Lyman  J.  Briggs.     (Introduced  by  C.  Hart  Merriam.) 

On  the  Purification  of  the  Isthmian  Potable  Water  Supply  (with 
lantern  illustrations).  Karl  F.  Kellerman.  (Introduced  by  Theo, 
Gill.) 

A  New  Horned  Rodent  from  the  Miocene  of  Kansas  (with  lantern 
illustrations).    eT.  W.  Gidley.     (Introduced  by  C.  D.  Walcott.) 

The  Laramie  Problem.  F.  H.  Knowlton.  (Introduced  by  Arnold 
Hague.) 

Permo-Carboniferous  Climatic  Changes  in  South  America.  David 
White.     (Introduced  by  W.  H.  Dall.) 

On  the  Occurrence  of  European  Genera  of  Fossil  Cetacea  in  Amer- 
ica.    F.  W.  True.     (Introduced  by  W.  H.  Dall.) 

A  New  and  More  Accurate  Form  of  Normal  Barometer.  J.  M. 
Crafts. 

The  Catalysis  of  Sulphonic  Acids  in  Concentrated  Solutions.  J.  M. 
Crafts. 

A  Solution  of  the  Vortices  in  the  Atmospheres  of  the  Earth  and 
the  Sun  (with  lantern  illustrations).  F.  H.  Bigelow.  (Introduced  by 
Cleveland  Abbe.) 

Results  Thus  Far  Obtained  by  the  Oceanic  Magnetic  Survey  of 
the  Carnegie  Institution  of  Washington,  and  Their  Bearing  (with 
lantern  illustrations).     L.  A.  Bauer.     (Introduced  by  S.  Newcomb.) 
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The  Relation  of  Radium  to  Hot  Spring  and  Geyser  Action  (with 
lantern  illustrations).  Richard  B.  Moore.  (Introduced  by  Arnold 
Hague.) 

.  Exploration  in  the  Upper  Eocene  of  the  Fayoiun  Desert  (with 
lantern  illustrations).    Henry  F.  Osbom. 

Remarks  on  the  Solar  Motion  (with  lantern  illustrations).  Lewis 
Boss. 

Biographical  Memoir  of  Samuel  L.  Penfield.     Horace  L.  Wells. 

Some  New  Measurements  with  the  Gas  Thermometer.  A.  L.  Day. 
(Introduced  by  Geo.  F.  Becker.) 

On  the  Optical  Principles  Involved  in  the  Interpretation  of  the 
Canals  of  Mars.     Simon  Newcomb. 

Methods  of  Detecting  Correlations  between  the  Variations  of 
Fluctuating  Quantities,  .with  an  Application  to  the  Question  of  the 
Variability  of  the  Sun's  Radiation.     Simon  Newcomb. 

The  D.  O.  Mills  Expedition  to  the  Southern  Hemisphere  (with 
lantern  illustrations).    W.  W.  Campbell. 

Results  of  the  Intramercurial  Planet  Search.  C.  D.  Perrine.  (Intro- 
duced by  W.  W.  Campbell.) 

The  Eggs  of  Flying  Fishes.     Alexander  Agassiz. 

The  Elevated  Reefs  of  the  Windward  Islands.    Alexander  Agassiz. 

Biographical  Memoir  of  Joseph  Le  Conte.     E.  W.  Hilgard. 

Continental  Structure  of  Asia.  Bailey  Willis.  (Introduced  by 
Arnold  Hague.) 

The  Occurrence  of  Elemental  Silicon  in  a  Meteoric  Iron.  Wirt  Tas- 
sin.     (Introduced  by  W.  H.  Dall.) 

Description  of  Zeiss'  Microscopic  Apparatus  for  Ultra  Violet  Rays 
as  Applied  to  the  Study  of  Sponges.  R.  von  Lendenfeld.  (Presented 
by  Alexander  Agassiz.) 

AUTUMN  MEETING  OF  THE  ACADEMY. 

SCIENTIFIC    SESSION. 

[Held  in  New  York,  November  19  and  26,  1907.] 

A  scientific  session  for  the  reading  of  papers  having  been  called  by 
the  council,  the  Academy  met  in  Schermerhom  Hall,  Columbia  Uni- 
versity, New  York,  November  19  and  20,  1907. 

President  Remsen  presided  at  the  sessions  and  the  following  mem- 
bers were  in  attendance:  Messrs.  Allen,  Billings,  Boas,  Brewer, 
Brooks,  Brush,  Cattell,  Chandler  (C.  F.),  Chittenden,  Dana,  Davis, 
Dutton,  Elkm,  Emmons,  Gooch,  Hague,  Hastings,  Hill,  Minot,  Morse 
(E.  S.),  Newcomb,  Nichols,  Noyes,  Osbom,  Pickering,  Pupin,  Thom- 
son, Verrill,  Walcott,  Webster,  Welch,  Wells,  Wilson,  and  Woodward. 

The  following  papers  w^ere  presented : 

A  New  Application  of  Dynamics  to  Electrical  Circuits.  M.  I. 
Pupin. 
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'  The  Selective  Reflection  Characteristic  of  Carbonates;  Wave 
Length  of  Displacement  a  Function  of  the  Atomic  Weight  of  the 
Base.     Leigh  ton  B.  Morse.     (Introduced  by  M.  I.  Pupin.) 

Oxygen  the  Active  Atom  in  the  Characteristic  Reflection  of  Car- 
bonates, Nitrates,  Sulphates  and  Silicates.  Leighton  B.  Morse. 
(Introduced  by  M.  I.  Pupin.) 

A  Modification  of  the  Bjerkness  Hydrodynamics  Analogy.  A.  P. 
Wills.     (Introduced  by  M.  I.  Pupin.) 

Psycho-physical  Investigations  with  the  Galvanometer  and  Pneu- 
mograph.    Frederick  Peterson.     (Introduced  by  M.  I.  Pupin.) 

On  Rayleigh's  Disc  as  an  Absolute  Measure  of  vSound.  A.  G. 
Webster. 

On  the  Minimum  Audible  Soimd.  George  E.  Stebbins.  (Intro- 
duced by  A.  G.  Webster.) 

Buried  River  Channels  of  the  Hudson  Valley.  J.  F.  Kemp. 
(Introduced  by  A.  G.  Webster.) 

Glacial  Erosion  in  Wales.     W.  M.  Davis. 

Summary  of  Studies  of  Cambrian  Brachiopods.  Charies  D. 
Walcott. 

On  Certain  Changes  of  Nuclei  in  Relation  to  Age.  Charies  vS. 
Minot. 

Researches  from  the  Psychological  Laboratory  of  Columbia  Uni- 
versity.    J.  McK.  Cattell. 

Additions  to  the  Collections  of  Extinct  Vertebrates  in  the  Amer- 
ican Museum  of  Natural  History.     H.  F.  Osborn. 

A  Biographical  Memoir  of  Alpheus  Hyatt.     W.  K.  Brooks. 

Biography  of  Lewis  H.  Morgan.     W.  H.  Holmes. 

Drop  Weight  and  the  Law  of  Tate;  the  Determination  of  the 
Molecular  Weight  in  the  Liquid  State  by  the  Aid  of  Drop  Weights. 
Reston  Stevenson  and  J.  Livingston  Morgan.  (Introduced  by 
Charles  F.  Chandler.) 

The  Relation  of  the  Spectra,.  Magnitudes,  and  Colors  of  Stars. 
Edward  C.  Pickering. 

Tables  of  Minor  Planets  discovered  by  James  C.  Watson.  Pre- 
pared by  Armin  O.  Leusehner  under  direction  of  tlie  Watscm  Trustees 
of  the  National  Academy  of  Sciences.     Simon  Xewconib. 

Bl'SlNESS    MEETING. 

[Now  York,  XovomlxT  2<),  1907.] 

The  President  announced  that  General  Cyrus  B.  Comstock  had 
presented  to  the  Academy  the  generous  gift  of  $10,000,  the  interest 
of  said  fund  to  be  devoted  to  the  advancement  of  knowledge  in 
electricity,  magnetism,  and  radiant  energy. 
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The  gift  was  accepted  by  a  unanimous  vote  of  the  members  present. 
The  terms  of  the  gift  are  as  follows: 

DEED   OP  TRUST  AND   ACCEPTANCE,  DATED   NOVEMBER  27,  1907. 

know  all  men  by  these  presents:  That  I,  Cyrus  B.  Comstock,  of  the  dty  of  New 
York,  to  advance  knowledge  in  electricity,  magnetism,  and  radiant  energy,  by  the 
giving  of  money  prizes  for  important  investigations  or  discoveries  in  those  subjects, 
have  given,  assigned,  transferred  and  set  over,  and  do  by  these  presents  give,  assign, 
transfer  and  set  over  unto  the  National  Academy  of  Sciences,  incorporated  by  the 
act  of  Congress  approved  March  3, 1863,  and  its  several  supplements,  and  hereinafter 
designated  as  the  trustee,  and  unto  its  successor  or  successors,  ten  (10)  Union  Pacific 
Railroad  Company  registered  first-mortgage  railroad  and  land-grant  four-per-cent 
gold  bonds.  Numbers  B588,  B663,  B993,  B994,  B1106,  B1204,  B1282,  B1290,  B1309, 
B1369,  each  for  $1,000,  and  my  check  for  four  hundred  dollars  ($400),  bearing  even 
date  herewith  and  payable  to  the  order  of  the  National  Academy  of  Sciences; 

To  have  and  to  hold  the  same  unto  the  said  National  Academy  of  Sciences,  its 
successor  or  successors  in  trust  and  upon  the  following  conditions,  to  wit: 

First.  The  trustee  shall  keep  said  siun  of  four  hundred  dollars  ($400),  and  said 
bonds,  or  the  proceeds  thereof  and  all  additions  thereto,  as  a  separate  fund  to  be 
known  as  the  Cyrus  B.  Comstock  fund. 

Second.  The  trustee  shall  have  power  at  any  time  in  its  discretion  to  sell  said 
bonds  or  any  of  them  and  execute  a  proper  assignment  thereof  to  the  purchaser  or 
purchasers,  and  shall  invest  the  proceeds  thereof  and  all  moneys  forming  a  part  of 
said  fund,  and  keep  the  same  invested  in  such  securities  and  in  such  manner  as  its 
constitution  shall  provide  for  the  investment  of  its  property  or  as  shall  be  authorized 
by  law  for  the  investment  of  trust  funds. 

Third.  The  trustee  shall  collect  the  incx^me  arising  from  said  fund  and  apply  the 
same  as  follows: 

(1)  The  market  value  of  the  fund  shall  be  maintained  at  not  less  than  ten  thousand 
dollars  ($10,000),  and  any  and  all  depreciation  therein  shall  be  made  up  out  of  the 
income  of  the  fund  before  any  part  of  such  income  shall  be  applied  as  hereinafter 
provided.  But  when,  by  the  additions  hereinafter  authorized  and  directed,  the 
principal  of  the  fund  shall  have  been  increased  in  the  amount  of  five  thousand  dollars 
($5,000),  then  and  thereafter  the  market  value  of  the  fund  shall  be  maintained  in 
the  manner  aforesaid  at  not  less  thah  fifteen  thousand  dollars  ($15,000). 

(2)  The  balance  of  the  income  of  said  fund  shall  be  set  aside  and  accumulated, 
and  out  of  such  accumulations  the  trustee  shall  award  once  for  every  five  years  a 
prize  in  money  to  the  bona  fide  resident  of  North  America,  who,  not  less  than  one 
year  nor  more  than  six  years  before  the  awarding  of  the  prize,  shall  have  made  in  the 
judgment  of  the  trustee  the  most  important  discovery  or  investigation  in  electricity 
or  magnetism  or  radiant  energy. 

Such  priz(^  shall  be  known  and  doHignated  as  the  '^"'omstock  prize,"  and  shall  be 
in  an  amount  equal  to  about  two-thirds  of  said  balance  of  the  income  of  said  fund 
for  the  five  years  for  which  the  award  shall  bc^  made,  and  shall  be  paid  to  the  person 
to  whom  the  prize  shall  liavt^  been  awarded  at  such  time  as  may  be  convenient  to  the 
trustee,  but  the  awarding  thereof  shall  be  entirely  and  in  all  respect*  in  the  discre- 
tion of  the  trustee.  If  no  such  discoverj'  or  investigation  shall  be  deemed  by  the 
trustee  to  be  worthy  c)f  th(»  prize,  or  if  for  any  other  re^ison  the  prize  shall  not  be 
awarded  for  any  perio<l  of  live  years,  then  and  in  that  i-vent  the  money  which  might 
have  been  awarded  shall  be  added  to  th<'  principal  of  the  fund  and  become  a  part 
thereof;  but  thi'  trustee  may  in  its  discretion  use  the  whole  or  any  part  of  the  amount 
unawarded  for  any  live  years  in  aiding  such  investigation  or  investigations  as  the 
trustee  shall  deem  worthy  in  electricity,  magnetism  or  radiant  energy  to  be  made 
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by  a  bona  fide  resident  or  residents  of  North  America;  provided,  however,  that  the 
prize  shall  not  be  diverted  to  give  such  aid  oftener  than  once  in  fifteen  years. 

(3)  The  balance  of  the  income  so  accimiulated,  less  the  amount  to  be  awarded  as 
a  prize,  as  provided  in  the  preceding  section,  shall  be  added  to  the  principal  of  the 
fund  and  become  a  part  thereof  and  subject  to  the  terms  and  conditions  herein  con- 
tained, as  though  such  additions  had  been  part  of  the  original  donation;  provided, 
however,  that  when  the  market  value  of  said  fund  shall  have  been  increased  to  fifteen 
thousand  dollars  ($15,000),  the  amount  of  the  prize  may  be  increased  in  the  discre- 
tion of  the  trustee  to  more  than  two-thirds  of  the  net  income  as  above  provided. 

Fourth.  Upon  the  failure  or  inability  of  the  trustee,  its  successor  or  succeaaors,  to 
carry  out  the  said  trust  upon  the  terms  and  conditions  above  set  forth,  said  fund 
together  with  all  accumulations  and  unexpended  income  shall  revert  to  me,  the  said 
Cyrus  B.  Comstock,  if  then  living;  if  dead,  to  my  heirs  at  law  who  shall  then  l>e 
living,  per  stirpes  and  not  per  capita. 

In  witness  whereof,  I,  the  said  Cyrus  B.  (?omstock,  have  hereunto  and  unto  a  dupli- 
cate hereof,  set  my  hand  and  seal  this  twenty-seventh  day  of  NovemV>er,  one  thousand 
nine  hundred  and  seven. 

Cybus  B.  CoM8T<>CK. 

In  presence  of— 

MoNcuRE  March. 

State  of  New  York,  County  of  New  York,  ss: 

^  On  this  twenty-seventh  day  of  November,  in  the  year  of  our  Lord  one  thousand 
nine  hundred  and  seven,  before  me  personally  came  Cyrus  B.  Comstock,  to  me  per- 
sonally known,  and  known  to  me  to  be  the  individual  described  in  and  who  executed 
the  above  instrument,  and  he  duly  acknowledged  to  me  that  he  executed  the  same. 

MoNCURE  March, 
Notary  Public,  New  York  Co. 

Know  all  men  by  these  presents:  That  the  National  Academy  of  Sciences,  the 
trustee  named  in  the  foregoing  instrument,  hereby  acknowledges  the  receipt  from 
the  said  Cyrus  B.  Comstock  of  said  ten  (10)  itnion  Pacific  Railroad  Company  regis- 
tered first-mortgage  railroad  and  land-grant  four-per-cent  gold  bonds,  Numbers  B588, 
B663,  B993,  B994,  B1106,  B1204,  B1282,  B1290,  B1309,  B1369,  each  for  $1,000,  duly 
assigned  to  the  said  National  Academy  of  Sciences  as  trustee  under  the  foregoing 
instrument,  and  his  check  for  four  hundred  dollars  ($400),  payable  to  the  order  of  the 
National  Academy  of  Sciences;  and  that,  by  authority  of  its  council,  the  said  trustee 
hereby  accepts  and  agrees  to  hold  the  same  in  trust  and  upon  the  terms  and  conditions 
above  set  forth. 

And  the  said  National  Academy  of  Sciences  hereby  constitutes  and  appoints  Ira 
Remsen  its  true  and  lawful  attorney,  for  it  and  in  its  name  to  acknowledge  this  instru- 
ment, and  a  duplicate  hereof,  to  be  its  act  before  any  person  having  authority  to  take 
such  acknowledgment. 

In  witness  whereof,  the  said  the  National  Academy  of  Sciences  has  caused  its  cor- 
porate seal  to  be  hereunto  and  unto  a  duplicate  here^>f  affixed,  and  these  presents, 
and  a  duplicate  hereof,  to  l)e  signed  in  its  name  by  itiii  president  and  treasurer  this 
thirtieth  day  of  November,  one  thousand  nine  hundred  and  seven. 

National  Academy  of  Sciences, 
By  Ira  Remsen,  Prmdent. 
S.  F.  Emmoxs,  Treasurer. 

State  op  Maryland,  City  of  Baltimore ,  ss: 

I,  John  R.  Hooper,  a  notary  public  in  and  for  the  city  and  State  aforesaid,  do  hereby 
(^rtify  that  on  this  4th  day  of  December.  1907,  before  me  personally  app>eared  Ira 
Remsen,  to  me  known  and  known  to  me  to  be  the  attorney  named  in  the  above  instru- 
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ment  in  writing  and  acknowledged  the  foregoing  instrument  to  be  the  act  of  the 
National  Academy  of  Sciences  therein  described. 
In  witness  whereof,  I  have  hereunto  set  my  hand  and  seal  this  4th  day  of  December,  ' 

one  thousand  nine  hundred  and  seven. 

John  R.  Hooper, 

Notary  Public. 
rkport  op  the  committer  on  cooperative  research  in  chemistry. 

November  15,  1907. 

The  committee  on  cooperative  research  in  chemistry  presents  to  the  Academy  the 
following  report: 

In  accordance  with  the  authorization  granted  at  the  meeting  of  November  21,  1906, 
the  committee  has  added  to  its  membership  Prof.  Gilbert  N.  Lewis  and  has  proceeded, 
in  pursuance  of  the  instructions  of  the  Academy,  to  develop  in  detail  the  plan  pre- 
viously outlined  of  securing  the  cooperation  of  the  chemists  of  this  country  in  a  system- 
atic investigation  of  the  large  and  important  problem  of  determining  the  maximum 
quantity  of  work  producible  by  chemical  reactions,  or  the  so-called  free-energy  change 
attending  them — a  quantity  which  has  a  much  greater  significance  than  even  the  heat- 
effect  or  total-energy  change  accompanying  the  reaction,  because  its  numerical  value 
and  sign  determines  the  conditions  of  the  equilibrium  of  the  reaction  and  the  direction 
in  which  under  given  conditions  it  tends  to  take  place.  The  committee  has  drawn  up 
a  form  of  letter  describing  the  purposes  and  importance  of  this  field  of  investigation 
and  the  plan  of  cooperative  research  in  it  indorsed  by  the  Academy.  It  has  also 
prepared  a  brief  memorandum  in  regard  to  the  principles  of  the  two  methods  available 
for  the  determination  of  maximum  work,  which  are  based  respectively  on  a  measure- 
ment of  the  electromotive  force  of  suitable  combinations  of  the  substances  involved 
and  on  a  direct  study  of  the  equilibrium  of  the  reaction  itself.  This  memorandum  also 
includes  examples  of  previous  researches  and  a  statement  of  some  important  specific 
problems  which  await  investigation.  It  is  proposed  to  send  this  letter  to  those  in 
charge  of  the  chemical  and  physical  departments  of  higher  educational  institutions  of 
the  country  and  to  others  who  might  be  interested,  inviting  their  individual  coopera- 
tion and  that  of  the  members  of  their  staff. 

The  committee  has  also  prepared  a  more  complete  treatise  upon  the  principles  of 
energetics  underlying  the  determination  of  the  free-energy  change  attending  physico- 
chemical  changes  and  chemical  reactions,  and  one  of  the  members  of  the  committee 
(Professor  Lewis)  is  engaged  in  the  preparation  of  a  critical  summary  of  the  existing 
data  relating  to  specific  reactions  and  of  a  recomputation  from  those  data  of  best 
values  for  the  free  energy  of  individual  chemical  compounds.  It  is  planned  to  print 
these  treatises  and  to  furnish  them  at  cost  to  any  investigator  who  expresses  active 
interest  or  a  desire  to  take  part  in  the  undertaking. 

The  committee  also  desires  to  report  that  it  has  received  from  the  trustees  of  the 
William  E.  Hale  research  fund  $300  to  be  used  in  defraying  the  expenses  incurred  in 
carrying  out  the  proposed  plan  of  cooperative  research,  but  that  it  has  not  as  yet  been 
necessary  to  use  any  of  this  generous  contribution. 

The  committee  wishes,  finally,  to  request  that,  provided  the  plan  meets  with  the 
approval  of  the  Academy,  it  be  authorized  to  proceed  with  its  execution  along  the 
lines  indicated  by  this  report. 

Arthur  A.  Noyes. 
Edward  W.  Morley. 
Theodore  Wm.  Richards. 
Gilbert  N.  Lewis. 

A  resolution  was  adopted  authorizing  the  committee  to  proceed 
with  the  investigation  as  outlined  in  the  report. 
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FORM  OF  LETTER  TO  BE  SENT  TO  HEADS  OF  DEPARTMENTS  AND  RESEARCH 
WORKERS   IN   EDUCATIONAL   INSTITUTIONS. 

National  Academy  op  Sciences, 
Committee  on  Cooperative  Research  in  Chemistry, 

Boston,  Mass.,  Jan.  i,  1908. 

Dear  Sir  :  The  undeiBigned  committee  of  the  National  Academy  of  Sciences  desires 
to  bring  to  your  attention  a  plan  of  cooperative  chemical  research  which  is  to  be  exe- 
cuted under  the  auspices  of  the  Academy.  The  purpose  of  this  plan  is  to  promote  by 
systematic  investigation  a  knowledge  of  the  amounts  of  work  producible  by  chemical 
reactions  or  of  the  so-called  free-energy  change  attending  them.  As  you  are  aware, 
this  quantity  is  one  of  fundamental  importance  not  only  because  it  is  a  direct  measure 
of  the  magnitude  of  the  mechanical  work  or  electrical  energy  obtainable  from  chemical 
changes,  but  also,  and  especially,  because  it  is  known  to  be  the  factor  which  alone 
determines  the  condition  of  equilibrium  of  such  changes  and  the  direction  in  which, 
under  specified  conditions,  they  tend  to  take  place.  Thus  it  has  as  a  measure  of  chem- 
ical affinity  the  significance  which,  prior  to  the  development  of  the  science  of  ener- 
getics, was  often  erroneously  attributed  to  the  heat-effect  or  total-energy  change 
attending  chemical  reactions.  Yet  its  value  is  known  with  even  a  moderate  degree 
of  accuracy  for  only  a  comparatively  few  chemical  changes,  partly  because  its  signifi- 
cance has  Only  recently  been  realized  and  partly  because  no  generally  applicable 
methods  are  available  similar  to  those  used  for  thermochemical  measurements,  so  that 
there  must  be  devised  for  each  specific  reaction  a  suitable  method  which  xj^y  be  based 
either  on  a  study  of  its  equilibrium  conditions  or  on  a  measurement  of  the  electromotive 
force  of  a  voltaic  cell  in  which  the  reaction  takes  place. 

The  intrinsic  importance  of  this  problem,  the  vast  amount  of  experimental  investi- 
gation required  for  its  solution,  the  desirability  of  correlating  the  researches  upon  it 
so  that  the  connected  data  needed  for  the  systematic  treatment  of  integral  parts  of 
the  subject  may  soon  be  available,  combine  to  make  extensive  cooperation  in  the 
execution  of  the  investigation  highly  desirable.  The  fact  that  the  work  does  not  in- 
volve routine  measurements  by  a  perfected  method,  but  requires  the  exercise  of  much 
originality  and  skill  in  planning  the  experiments,  should,  moreover,  make  the  field 
an  attractive  one  both  from  a  theoretical  and  manipulative  standpoint. 

Led  by  these  considerations  the  National  Academy  of  Sciences  has  decided  to  take 
the  initiative  in  the  attempt  to  promote  cooperation  among  chemists  and  physicists 
of  the  country  in  this  field  of  scientific  research;  and  its  committee  requests  your  indi- 
vidual cooperation  in  the  plan  by  informing  it  of  any  researches  upon  chemical  equi- 
librium or  electromotive  force  that  may  already  be  in  progress  in  your  laboratories, 
by  instituting  such  new  investigations  in  these  directions  as  will  most  contribute  to 
rounding  out  our  knowledge  of  the  data  pertaining  to  important  divisions  of  the  sub- 
ject, and  especially  by  inducing  the  junior  members  of  your  staff  to  take  up  some 
research  of  this  character.  One  of  the  main  purposes  of  the  Academy  in  this  under- 
taking is  to  stimulate  the  younger  members  of  the  instructing  staffs  of  our  educational 
institutions  to  engage  in  research  work.  For  it  is  believed  that  there  are  many  such 
men  who  would  take  up  scientific  investigation  if  they  knew  of  definite  problems  of 
importance  and  not  too  great  complexity  of  which  they  could  undertake  the  study, 
especially  if  they  were  also  made  to  appreciate  that  their  academic  superiors  con- 
sidered duly  proportioned  activity  in  this  direction  to  be  no  less  an  obligation  than 
attention  to  the  work  of  instruction.  Those  who  are  interested  in  the  problems  here 
under  consideration  or  in  other  important  lines  of  research  will  of  course  prefer  to 
choose  their  own  subjects  for  investigation;  and  the  committee  would  regard  it  as 
unfortunate  to  limit  individual  initiative  in  this  matter;  but,  on  the  other  hand,  the 
committee  will  gladly  render  any  desired  assistance  in  the  selection  of  a  research 
subject  and  in  devising  a  promising  method  of  attacking  it. 
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To  give  a  clearer  understanding  of  the  nature  of  the  problem  and  the  character  of 
the  experimental  investigations  required  for  its  solution,  a  brief  printed  statement 
entitled  The  Maximum  Work  Producible  by  Chemical  Reactions  has  been  prepared, 
and  this  will  be  fiunished  without  charge  to  any  one  desiring  it.  In  order  to  enable 
those  engaged  or  wishing  to  engage  in  such  investigations  to  plan  their  researches  to 
better  advantage,  and  in  order  to  seciu^  greater  uniformity  in  the  presentation  of 
results,  there  has  also  been  prepared  a  more  extensive  treatment  of  the  energy  priiN 
ciples  involved  and  their  applications  to  the  problem  in  question.  This  is  entitled 
The  Princriples  of  Energetics  and  Their  Application  to  Chemical  and  Physico-Chemical 
Changes,  and  will  be  furnished  to  those  interested  at  a  charge  of  a  few  cents,  sufficient 
to  cover  the  cost  of  printing.  A  critical  summary  of  the  results  previously  obtained 
in  the  field  of  inorganic  compoimds  is  in  preparation  by  one  of  the  members  of  the 
committee.  Prof.  Gilbert  N.  Lewis.  This  will  be  entitled  The  Free  Energy  of  Chem- 
ical Compounds  and  will  show  not  only  the  present  state  of  our  knowledge,  but  will 
indicate  also  the  new  data  which  are  most  needed  to  supplement  the  existing  ones. 

Your  cooperation  in  the  plan  of  research  here  outlined  is  earnestly  solicited,  and  to 
that  end  the  committee  makes  the  following  specific  requests: 

(1)  That  it  be  informed  of  any  investigations  in  progress  or  in  prospect  in  your  lab- 
oratories relating  to  the  electromotive  force  of  chemical  combinations,  to  the  equilib- 
rium of  chemical  reactions,  to  their  heat  effects,  or  to  the  heat-capacities  of  chemical 
substances.  This  will  enable  the  committee  to  act  as  a  central  clearing-house  for'such 
investigations. 

(2)  That,  so  far  as  may  seem  practicable  and  not  prejudicial  to  research  work  already 
in  progress,  investigations  in  these  directions  be  undertaken  under  your  supervision 
by  your  students  and  assistants,  and  that  the  attention  of  other  members  of  your  staff 
be  called  to  this  plan  of  ccwperative  research. 

(3)  That  you  place  in  communication  with  the  committee  any  of  the  younger  mem- 
bers of  your  staff  who,  in  your  opinion,  have  the  interest,  ability,  and  opportunity  to 
undertake  investigations  of  this  character,  and  who  ma^g  desire  to  carry  them  on  with 
the  assistance  or  cooperation  of  the  committee. 

All  correspondence  should  be  addressed  to  the  secretary  of  the  committee.  Prof. 
Gilbert  N.  Lewis,  Massachusetts  Institute  of  Technology,  Boston,  Mass. 

Edward  W.  Morley, 
Arthir  A.  NOYES, 
Theodore  W.  Rich-\rd8, 
Gilbert  X.  Lewis, 
Committee  on  Cooperative  Research  in  Chemistry 

of  the  National  Academy  of  Sciences. 

APPOINTMENTS. 

Mr.  T.  C.  Chamberlain  was  appointed  a  delegate  to  represent  the 
Academy  at  the  celebration  of  the  fiftieth  anniversary  of  the  Michigan 
Agricultural  College,  Lansing,  May  28  to  31;  Mr.  Alexander  Agassiz, 
at  the  Seventh  International  Zoological  Congress,  Boston,  August  19 
to  23;  Mr.  Arnold  Hague,  at  the  Centenary  Celebration  of  the  Geo- 
logical Society  of  London,  September  26  to  28;  Mr.  George  E.  Hale, 
at  the  meeting  of  the  International  Association  of  Academies  at 
Vienna  in  ^May  and  at  the  third  meeting  of  the  International  Union 
for  Cooperation  in  Solar  Research,  held  in  Paris  during  the  week 
beginning  Jilay  20;  Mr.  W.  C.  Brogger,  at  the  bicentenary  of  the  birth 
31021— S.  Do(!.  242,  60-1 3 
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of  Carolus  Linnaeus  at  Upsala,  Sweden;  Mr.  Henry  F.  Osbom  at  the 
celebration  of  the  two  hundredth  anniversary  of  the  birth  of  Carolus 
LinnflBus  at  New  York. 

DEATHS  DURING  THE  YEAR. 

Asaph  Hall  died  on  the  22d  of  November,  1907. 

Five  foreign  associates  also  died  during  the  year:  Maurice  Loewy 
and  J.  Janssen,  of  Paris;  D.  I.  Mendeleeff,  of  St.  Petersburg;  H.  C. 
Vogel,  of  Potsdam;  and  Lord  Kelvin,  of  London. 
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CONSTITTJTION  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

As  amended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875;  April 
21,  1881;  April  19,  1882;  April  18,  1883;  April  19,  1888;  April  18,  1895;  April  20, 
1899;  April  17, 1902;  April  18, 1906;  November  20, 1906;  April  17, 1907;  November 
20,  1907. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  the  amendment  to  said 
act,  approved  July  14,  1870,  the  National  Academy  of  Sciences  adopts 
the  following  amemded  constitution ^nd  rules: 

Article  I.— OF  MEMBERS. 

Sec.  1.  The  Academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.  Members  must  be  citizens  of  the  United 
States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions 
of  the  Academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communi- 
cating papers  to  the  Academy,  but  shall  take  no  part  in  its  business, 
shall  not  be  subject  to  its  assessments,  and  shall  l)e  entitled  to  a  copy 
of  the  publications  of  the  Academy. 

Article  II.— OF  THE  OFFKT.RS. 

Sec.  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of 
votes  present,  at  the  first  stated  session  after  the  expiration  of  the 
current  terms,  provided  that  existing  officers  retain  their  places  until 
their  successors  are  elected.     In  case  of  a  vacancy,  the  election  for  six 
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years  shall  be  held  in  the  same  manner  at  the  session  when  such 
vacancy  occurs,  or  at  the  next  stated  session  thereafter,  as  the  Acad- 
emy may  direct.  A  vacancy  in  the  office  of  treasurer  or  home  secre- 
tary may,  however,  be  filled  by  appointment  of  the  president  of  the 
Academy  until  the  next  stated  session  of  the  Academy. 

Sec.  2.  The  officers  of  the  Academy,  together  with  six  members  to 
be  elected  by  the  Academy,  shall  constitute  a  council  for  the  trans- 
action of  such  business  as  may  be  assigned  to  them  by  the  consti- 
tution or  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or  in  case  of  his  absence  or 
inabihty  to  act  the  vice-president  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council;  shall  name  all  committees  except  such 
as  are  otherwise  especiallj'^  provided  for;  shall  refer  investigations 
required  by  the  Government  of  the  United  States  to  members  espe- 
cially conversant  with  the  subjects  and  report  thereon  to  the  Academy 
at  its  sessions  next  ensuing;  and,  with  the  council,  shall  direct  the 
general  business  of  the  Academy. 

It  shall  be  competent  for  the  president^  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  Academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  Academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  before  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnisliing  such  vouchers  as 
the  council  may  recjuire.  He  shall  collect  all  dues  from  members, 
and  keep  a  sot  of  books  showing  a  full  account  of  receipts  and  dis- 
bursements. He  shall  present  a  general  report  at  the  April  session. 
He  shall  be  the  custodian  of  tlio  corporate  seal  of  the  Academy. 

artklk  III.— ok  thp:  meetings. 

Sec.  1.  The  Academy  shall  hold  one  statcul  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  place  and  time  as  the  coinicil  shall  determine. 

Special  sessions  of  the  Academy  may  be  called,  by  order  of  eight 
members  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  Academy  may  he  lield  at  times  and  places 
to  be  designated  by  a  majority  of  th(»  council. 
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Sec.  2.  The  names  of  the  members  present  at  each  daUy  meeting 
shall  be  recorded  in  the  minutes,  and  the  members  present  at  any 
meeting  shall  constitute  a  quorum  for  the  transaction  of  business. 

Sec.  3.  Scientific  meetings  of  the  Academy,  unless  otherwise  or- 
dered by  a  majority  of  the  members  present,  shall  be  open  to  the 
public ;  those  for  the  transaction  of  business,  closed. 

Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  sessions  of  the  Academy.  Special  sessions  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in 
the  business  of  the  Academy. 

Article  IV.— OF  ELECTIONS  AND  RESIGNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be 
held  separately  unless  other^^ise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  l>e  fixed  by 
the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  election  of  the  six  members  of  the  council  shall  be  as 
follows : 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council  to 
be  elected,  of  whom  two  shall  servo  for  three  years,  two  for  two  years, 
and  two  for  one  year,  their  respective  terms  to  be  determined  by  lot. 
Each  year  thereafter  the  terms  of  two  members  shall  expire,  and  their 
successors,  to  serve  for  three  years,  shall  be  elected  at  the  first  stated 
session  in  each  year. 

Sec.  4.  Nominations  to  membership  in  the  Academy  shall  be  made 
in  writing,  approved  by  a  majority  of  the  members  of  the  committee 
on  the  subject  in  which  the  person  nominated  is  eminent,  or  by  a  ma- 
jority of  the  council  in  case  there  is  no  committee  on  the  subject.  The 
nominations  shall  be  sent  to  the  home  secretary  by  the  chairman  of 
the  committee  before  January  1  of  the  year  in  which  the  election  is  to 
be  held,  and  each  nomination  shall  be  accompanied  by  a  list  of  the 
principal  contributions  of  the  nominee  to  science.  This  list  shall  be 
printed  by  the  homo  secretary  for  distribution  among  the  members  of 
the  Academy. 

Sec.  5.  The  Academy  shall  be  divided  In^  the  council  into  standing 
committoos  roprosonting  the  principal  branches  of  scientific  research. 
A  member  may  bo  assigned  to  more  than  one  of  these  committees. 
The  president  of  tlio  Academy  shall  appoint,  subject  to  the  approval 
of  the  council,  a  member  of  each  committee  as  its  chairman,  who  shall 
be  responsible  for  the  work  of  the  committee. 

Election  to  momlxTship  shall  bo  hold  as  described  below.  There 
shall  be  two  ballots,  a  preference  ballot,  which  may  be  prepared  either 
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before  or  at  the  meeting  and  must  be  transmitted  to  the  home  secre- 
tary, and  a  final  ballot  to  be  taken  at  the  meeting. 

1.  Preference  laUot, — Each  member  may  inscribe  on  a  ballot  not 
more  than  10  names  of  nominees  selected  from  the  submitted  list.  A 
list  of  the  nominees  shall  then  be  prepared,  on  which  the  names  shall 
be  entered  in  the  order  of  the  number  of  votes  received  by  each.  In 
case  two  or  more  nominees  should  have  the  same  number  of  votes  on 
this  preference  list,  the  order  in  which  they  shall  be  placed  on  the  list 
shall  be  determined  by  a  majority  vote  of  those  present. 

2.  Final  ballot. — A  vote  shall  first  be  taken  on  the  nominee  who 
appears  first  on  the  preference  list,  and  he  shall  be  declared  elected 
if  he  receive  two-thirds  of  the  votes  cast  and  not  less  than  twenty  votes 
in  all,  provided  that  the  number  of  members  of  the  AcaHemy  be  not 
150  or  over,  in  which  case  to  be  declared  elected  he  must  receive  four- 
fifths  of  the  votes  cast  and  not  less  than  25  votes  in  all.  A  vote  shall 
then  be  taken  in  similar  manner  on  the  nominee  standing  second  on 
the  preference  list,  and  so  on  until  all  the  nominees  on  the  preference 
list  shall  have  been  acted  on,  or  until  10  nominees  shall  have  been 
elected. 

Election  of  members  shall  be  held  at  the  regular  stated  session  of 
each  year  held  in  Wasliington,  and  not  more  than  10  members  shall 
be  elected  at  that  session. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  ma- 
jority vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  liis  membership,  person- 
ally or  in  writing,  before  the  close  of  the  next  stated  session  after  the 
date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has  for- 
mally notified  him  of  his  election,  his  name  shall  not  be  entered  on 
the  roll  of  members. 

Sec.  7.  The  election  of  foreign  associates  shall  be  in  the  following 
manner : 

Foreign  associates  may  be  nominated  by  the  council,  and  may  be 
elected  at  the  regular  stated  session  of  each  year,  held  in  Washing- 
ton, by  a  two-thirds  vote  of  the  members  j)resent.  Each  member 
shall  indicate  on  a  ballot  those  names  for  wliich  he  votes,  and  those 
nominees  whose  names  appear  on  two-thirds  of  the  votes  cast  shall 
be  declared  elected.  A  list  of  those  nominated  shall  be  sent  to  all 
members  of  the  Academy  with  the  notice  of  the  meeting  at  wliich  the 
election  is  to  be  held. 

Recommendations  for  nomination  of  foreign  associates  may  be 
sent  to  the  home  secretary  at  any  time. 

Sec.  8.  A  diploma,  with  thccorporatc  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  api)ropriate  secretary'  to 
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each  member  on  his  acceptance  of  his  membership,  and  to  foreign 
associates  on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 

Sec.  10.  Whenever  a  memter  has  not  paid  his  dues  for  four  succes- 
sive years,  the  treasurer  shall  report  the  fact  to  the  council,  which 
may  report  the  case  to  the  Academy  with  the  recommendation  that 
the  person  thus  in  arrears  be  declared  to  have  forfeited  his  member- 
ship. If  this  recommendation  be  approved  by  two-thirds  of  the 
members  present,  the  said  person  shall  no  longer  be  a  member  of  the 
Academy  and  his  name  shall  be  dropped  from  the  roll. 

Article    V.— OF   SCIENTIFIC   COMMUNICATIONS,    PUBLICATIONS,  AND 

REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at 
scientific  meetings  of  the  Academy,  and  papers  by  any  member  may 
be  read  by  the  author  or  by  any  other  member,  notice  of  the  same 
having  been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a 
person  who  is  not  a  member,  and  shall  not  be  considered  responsible 
for  the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held 
responsible  for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Gov- 
ernment as  soon  as  obtained,  and  to  the  Academy  at  its  next  following 
stated  session. 

Sec.  5.  The  advice  of  the  Academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Congress  shall  be 
prepared  by  the  president,  and  before  its  presentation  submitted  by 
him,  first  to  the  council  and  afterwards  to  the  Academy,  at  one  of 
the  stated  sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  Acadenry  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their 
establishment  and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of 
science  may  also  be  accepUnl  and  administered  by  the  Academy. 
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Article  VI.— OF  THE  PROPERTY  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  cor- 
porate name  of  the  Academy,  in  stocks  of  the  United  States,  or,  ^4th 
the  approval  of  the  council,  in  State  bonds  or  first-mortgage  bonds  on 
real  estate.  The  treasurer  shall  have  authority,  with  the  approval 
of  the  council,  to  sell  and  transfer  any  United  States  bonds  held  by 
him  in  the  corporate  name  of  the  Academy. 

Sec.  2.  No  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council. 

Article  VII.— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  Academy.  Notice  of  a  proposition  for  such 
a  change  must  be  given  at  a  stated  session,  and  shall  be  referred  to 
the  council,  which  may  amend  the  proposition,  and  shall  report 
thereon  to  the  Academy.  Its  report  shall  be  considered  by  the  Acad- 
emy in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receive  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 


APPENDIX  B. 


BTTIjES. 


I.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nominations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after  call- 
ing the  roll  of  members,  a  recording  secretary  shall  be  elected,  by  a 
plurality  of  members  present,  to  assist  the  home  secretary  in  keeping 
the  records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  of  three  members,  to  be  appointed  by  the  president  at  the 
meeting  at  which  the  accoimts  are  presented,  which  committee  shall 
report  before  the  close  of  that  session,  and  shall  then  be  discharged. 

The  bonds,  securities,  and  other  property  owned  or  held  in  trust  by 
the  Academy  shall  be  inspected  and  verified  by  a  committee  to  be 
annually  appointed  by  the  president.  The  report  of  this  conmiittee 
shall  be  presented  to  the  Academy  at  its  first  stated  session  in  each 
year  and  referred  with  the  accounts  to  the  auditing  committee. 

rV.  A  committee  of  arrangements,  consisting  of  five  members, 
shall  be  appointed  by  the  president  for  each  stated  session  of  the 
Academy.  This  committee  shall  meet  not  less  than  two  weeks  pre- 
vious to  each  session.  It  shall  be  in  session  during  the  meetings  to 
make  arrangements  for  the  reception  of  the  members,  to  arrange  the 
business  of  each  day,  and,  in  general,  to  attend  to  all  business  and 
scientific  arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  presented, 
and,  when  it  appears  advisable,  to  recommend  a  limit  of  time  to  be 
occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
president. 

2.  Roll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 
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5.  Reports  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 

7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  Academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  morning^* 
being  reserved  for  business. 

VIII.  The  death  of  members  shall  be  announced  by  the  president 
on  the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  imtil 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report 
the  date  of  their  reception  at  the  next  session ;  but  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

Before  publication  all  memoirs  must  be  referred  to  the  committee 
on  publication,  who  may,  if  they  deem  best,  refer  any  memoir  to  a 
special  committee  appointed  by  the  president  to  determine  whether 
the  same  should  be  published  by  the  Academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  Academy,  from  the 
date  of  their  presentation  to  the  Academy,  and  the  order  of  their  pre- 
sentation shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be 
convenient,  those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  before  the  Academy 
and  intended  for  publication  shall  be  referred  at  the  meeting  at  which 
they  are  read  to  a  committee  of  members  competent  to  judge  whether 
the  paper  is  worthy  of  publication.  Such  committee  shall  report  to 
the  Academy  as  early  as  practicable,  and  not  later  than  the  next 
stated  session. 

XII.  The  annual  report  of  the  Academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  as  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessary. 

XIII.  The  proper  secretary  shall  acknowledge  all  donations  made 
to  the  Academy,  and  shall  report  them  at  the  next  stated  session. 

XIV.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  he  kept  by  the  home 
secretary-,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 
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XV.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVI.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  Departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  Department  requesting  the 
investigation  for  reimbursement  to  the  Academy. 

XVII.  Nominations  for  membership  should  state  the  full  nanie, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XVIII.  At  least  sixty  days  before  the  election  the  members  signing 
the  nomination  should  furnish  the  home  secretary'  with  a  sufficient 
number  of  printed  copies  of  a  list  of  the  more  important  original 
works  of  the  nominee  to  enable  the  secretary  to  furnish  a  copy  to  each 
member  of  the  Academy. 

XIX.  Ballots  for  election  of  members  may  be  sent  by  sealing  them 
up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary ;  such  envelopes  will  be  opened  only  by  the  tellers. 

XX.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  Acadenw  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  comnumicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

XXI.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12,  1S64,  the  president  is  ex  officio 
a  member  of  all  government  committees  of  the  Academy. 
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OBGAKIZATION  OF  THE  ACADEHY,  1907-8. 

Expiration  of  term. 

Remsen,  Ira,  Prmdent April,  1913. 

Walcott.'C.  D.,  Vice-President April,  1913. 

Newcomb,  Simon,  Foreign  Secretary April,  1909. 

Hague,  Arnold,  Home  Secretary April,  1913. 

Emmons,  S.  F.,  Treasurer April,  1908. 

ADDITIONAL  MEMBERS  OF  COUNCIL. 

1907-8. 

Chittendbn,  R.  H.  Weix'h,  W.  II. 

1907-1909. 

Agassiz,  Alexander.  Woodward,  R.  S. 

1907-1910. 

Hale,  George  E.  Osborn,  Henry  F. 

COMMITTEES  OF  THE  ACADEMY. 

On  nominatiorui  of  new  members. 

1.  Mathematics  and  Ai^tronomy.  2.  Physics  and  Engineering — Cont'd. 

Abbe,  C.  Hastings,  C.  S. 

Boss,  Lewis.  Mbndenhall,  T.  C. 

Campbell,  W.  W.  Michelson,  A.  A. 

Chandler,  S.  C.  Morley,  E.  W. 

CoMSTOCK,  G.  C.  Nichols,  E.  L. 

Davidson,  G.  Noyes,  A.  A. 

Elkin,  W.  L.  Pbirce,  B.  O. 

Hale,  G.  E.  Pickering,  E.  C. 

Hill,  G.  W.  Pupin,  M.  I. 

Holden,  E.  S.  Thomson,  Elihu. 

Moore,  E.  H.  Trowbridge,  J. 

Newcomb,  S.  Webster,  A.  G. 

Osgood,  W.  F.  Woodward,  R.  S. 

Peirce,  C.  S.  Wright,  A.  W. 
Pickering,  E.  C.                                 3.  Chemistry. 

Webster,  A.  G.  Barker,  G.  F. 

Woodward,  R.  S.  Brush,  G.  J. 

2.  Physics  and  Engineering.  Chandler,  C.  F. 

Abbe,  C.  Chittenden,  R.  H. 

Abbot,  H.  L.  Crafts,  J.  M. 

Barker,  G.  F.  Dana,  E.  S. 

Barus,  C.  Gibbs,  W. 

Bell,  A.  G.  Gooch,  F.  A. 

Comstock,  C.  B.  Hilgard,  E.  W. 
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3.  Chemistry — Continued. 

Jackson,  C.  L. 
Johnson,  S.  W. 
Michael,  A. 
MORLBY,  E.  W. 
Morse,  H.  N. 
Nef,  John  U. 
Notes,  A.  A. . 
Hemsen,  Ira. 
Richards,  T.  W. 
Smith,  E.  F. 
Wells,  H.  L. 

4.  Geology  and  Paleontolog>'. 

AoAssiz,  A. 
Becker,  G.  F. 
Branner,  J.  C. 
Chamberlin,  T.  C. 
Dall,  W.  H. 
Davis,  W.  M. 
dutton,  c.  e. 
Emmons,  S.  F.  • 
Gilbert,  G.  K. 
Hague,  Arnold. 
Iddinos,  J.  P. 

OSBORN,  H.  F. 

pumpelly,  r. 
Scott,  W.  B. 
Van  Hise,  C.  R. 
Walcott,  C.  D. 
White,  C.  A. 

5.  Biology. 

AoASSiz,  A. 
Allen,  J.  A. 

BOWDITCH,  H.  P. 
Brewer,  W.  H. 
Brooks,  W.  K. 
Chittenden,  R.  H. 
Councilman,  W.  T. 
Dall,  \V.  H. 


5.  Biology — Continued. 

Farlow,  W.  G. 

Gill,  T.  N. 

Goodale,  G.  L. 

Howell,  W.  H. 

Mall,  F.  P. 

Mark,  E.  L. 

Merrl\m,  C.  H. 

Minot,  C.  S. 

Morse,  E.  S. 

osborn,  h.  f. 

Prudden,  T.  M. 

Putnam,  F.  W. 

Sargent,  C.  S. 

scudder,  s.  h. 

Smith,  S.  I. 

Trelease,  William. 

Verrill,  a.  E. 

Walcott,  C.  D. 

Welch,  W.  H. 

White,  C.  A. 

Whitman,  C.  O. 

Wilson,  E.  B. 

Wood,  H.  C. 
().  Anthropology. 

Billings,  J.  S. 

Boas,  Franz. 

Cattell,  J.  McK. 

Holmes,  W\  H. 

James,  Wm. 

Merriam,  C.  H. 

Minot,  C.  S. 

Mitchell,  S.  W. 

Morse,  E.  S. 

Peirce,  C.  S. 

Putnam,  F.  W. 

Royce,  Josiah. 

Welch,  W.  H. 


(hi  \Vfi(fhts.  Miw<urt's.  and  Cohuigr. 
Mendenhall,  T.  C,  Chairman,  Peirce.  C  S. 

MlCHELSOX.  A.  A.  COMSTOCK.  ('.  B. 

Newcomb.  S.  Woodward.  R.  S. 

MORLKY,   K.  W. 

(hi  (hi  Ehrtiofi  of  Fnrrujti  Assoriatrs. 


Rkmskn,  Ika,  Chairman. 
Brush,  (i.  J. 


The  President. 


Mitch Kix,  S.  W. 
Xewcomb.  S. 


Osborn.  H.  F. 
(hi  Piiblication. 


Th«'  Home  Secretary. 


Walcott,  T.  D. 
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On  Solar  Research. 

Hale,  George  E.,  Chairman.  Michelson,  A.  A. 

Campbell,  W.  W.  Combtock,  G.  C. 

'trust  funds. 

Board  of  Direction  of  the  Bache  Fund. 

I 
[187«,  residual  esUte,  147.500.] 

For  resc^arches  in  physical  and  natural  science. 

Chandler,  S.  C,  Chairman.  Bowditch,  H.  P. 

Remben,  Ira. 

Board  of  Trustees  of  the  Watson  Fund. 

(1893.  residual  estate.  $18,666.88.] 

For  the  promotion  of  astronomical  research. 

Newcomb,  S.,  Chairman.  Elkin,  W.  L. 

Boss.  L. 

The  Henry  Draper  Fund. 

[1885.  S6.000.] 

Award  of  medal  for  important  discoveries  in  astronomy. 

Newcomb,  S.,  Chairman.  Trowbridge,  John. 

Hale,  G.  E.  Wright,  A.  W. 

Michelson,  A.  A. 

The  J.  iMwrence  Smith  Fund. 

[1885.  18,000.] 

For  the  investigation  of  meteoric  bodies. 

Morley,  E.  W.,  Chairman.  Johnson,  S.  W. 

Dana,  E.  S.  Pumpelly,  R. 

Remsen,  Ika. 

TJw  Benjamin  Apthorp  Gould  Fund. 

[1897.  S20,000.] 

For  researches  in  astronomy. 

Boss,  Lewis,  Chairman.  Chandler,  S.  C. 

Hill,  G.  W. 

The  Barnard  Medal. 

Billings,  J.  S.,  Chairman.  Jackson,  C.  L. 

Bowditch,  H.  P.  Newcomb,  S. 

Thandler,  S.  C.  Nichols,  E.  L. 

Thr  Wolcott  (ribbs  Fund. 

[1JS93,  r2,C7:J.17.] 

For  chemi(»al  research. 

Jackson,  (\  L.,  Chairman.  Remskn,  Ira. 

Smith,  Edgar  F. 
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Joseph  Henry  Fund. 

The  sum  of  $40,000  was  contributed  by  Fairman  Rogers,  Joseph  Patterson,  George  W. 
Childs,  and  others  as  an  expression  of  their  respect  and  esteem  for  Prof.  Joseph  Henry. 
This  amount  was  deposited  with  the  Pennsylvania  Company  for  the  Insurance  of  Lives 
and  Granting  Annuities  in  Trust,  with  authorization  to  collect  the  income  thereon  and 
to  pay  over  the  same  to  Prof.  Joseph  Henry  during  his  natiu^  life,  and  after  his  death 
to  his  wife  and  daughters,  and  after  the  death  of  the  last  survivor  to  '*  deliver  the  said 
f\md  and  the  securities  in  which  it  shall  then  be  invested  to  the  National  Academy  of 
Sciences,  to  be  thenceforward  forever  held  in  trust  under  the  name  and  title  of  the 
*  Joseph  Henry  Fund.' " 

MEMBERS    OF    THE    NATIONAL    ACADEMY    OF    SCIENCES. 

JANXTABY  31,  1908. 

Date  of 
eiection. 

Abbe,  Cleveland U.  S.  Weather  Bureau,  Waskingtony  D,  C.  1879 

Abbot,  Henry  L.,  U.  S.  A 2S  Berkeley  sL,  Carnhndge,  Mass.  1872 

AoASSiz,  Alexander Cambridge^  Mass,  1866 

Allen,  J.  Asaph American  Mu^seum,  New  York  City.  1876 

Barker,  Georqe  F S909  Locust  si.,  Philadelphia,  Pa.  1876 

Barus,  Carl Brawn  University,  Providence,  R.  I.  1892 

Becker,  George  F U.  S.  Geological  Survey,  Washington,  D.  C.  1901 

Bell,  A.  Graham 13S1  Connecticut  ave.,  Washington,  D.  C.  1883 

BiLUNOS,  John  S.,  U.  S.  A 32  E.  Thirty-first  St.,  New  York  City.  1883 

Boas,  Franz Isl3  W.  Eighty-second  st..  New  York  City.^  1900 

Boss,  Lewis Dudley  Observatory,  Albany^  N.  Y  1889 

BowDFFCH,  Henry  P Harvard  Medical  School,  Boston,  Mass.  1887 

Branner,  John  C Stanford  University,  California.  1905 

Brewer,  Willlam  H 41S  Orange  st..  New  Haven,  Conn.  1880 

Brooks,  W.  K Johns  Hopkins  University,  Baltimore,  Md.  1884 

Brush,  George  J 14  Trumbull  st.,  New  Haven,  Conn.  1868 

Campbell,  Willl\m  W Lick  Observatory,  Ml.  Hamilton,  California.  1902 

Cattell,  James  McK Garrison,  N.  Y.  1901 

Chamberlin,  Thomas  C University  of  Chicago,  Chicago,  III.  1903 

Chandler,  Charles  F Columbia  University,  New  York  City.  1874 

Chandler,  Seth  C Box  216,  Wellesley  Hills,  Mass.   1888 

Chfttenden,  Russell  H Sheffield  Scientific  School,  New  Haven,  Conn.  1890 

Comstock,  Cyrus  B.,  U.  S.  A 124  E.  Twenty-seventh  st..  New  York  City.  1884 

CoMSTOCK,  George  C Washburn  Observatory,  Madison,  Wis.  1899 

Councilman.  \Vm.  T Harvard  Medical  School,  Boston,  Mass.  1904 

Crapts,  James  M 59  Marlborough  st.,  Boston,  Mass.  1872 

Dall,  William  H Smitfisonian  Institution,  Washington,  D.  C.  1897 

Dana,  Edward  S Yale  University,  New  Haven,  Conn.  1884 

Davidson,  George 2221  Washington  st.,  San  Francisco,  Cal.  1874 

Davis,  William  Morris 17  Francis  ave.,  Cambridge,  Mass.  1904 

DuTTON,  Clarenck  E.,  l.  S.  A Englewood,  N.  J.  1884 

Elkin,  William  L Vnle  University  Observatory.  New  Haven,  Conn.  1895 

Emmons,  Samuel  F U.  S.  (ieological  Survey,  Washington,  D.  C.  1892 

Farlow,  W.  G Harvard  University,  Cambridge,  Mass.  1879 

GiBBs,  Woix;oTT Newport,  R.  I.  

(jILBErt,  Grove  K U.  S.  (ieological  Survey,  Washington,  D.  C.  1883 

Gill,  Theodore  N Smithsonian  Institution,  Washington,  D.  C.  1873 

GoocH,  Frank  A Vale  University,  New  Haven,  Conn.  1897 

Goodale,  George  L Harvard  University,  Cambridge,  Mass.  1890 

Hague,  Arnold U.  S.  Geological  Survey,   Washington,  D.  C.  1885 


BEPOBT  OF  THE   NATIONAL  ACADEMY  OF   SCIENCES.  85 

Date  of 
election. 

Hale,  Gboroe  E Solar  Observatory,  Mount  Wihon,  Cal.  1902 

Hastings,  Charles  S Yale  Univertity,  New  Haven,  Conn.  1889 

HiLOARD,  Eugene  W Univenity  of  California,  Berkeley,  Cal.  1872 

Hill,  George  W West  Nyack,  N.    Y.  1874 

HoLDEN,  Edward  S U.S.  Military  Academy,  West  Point,  N.  T.  1885 

Holmes,  William  H Bxvreau  of  American  Ethnology,  Washington,  D,  C.  1905 

HowBLL,  WnuAM  H ^Si  W.  Lanvale  st.,  Baltimore,  Md.  1905 

Iddings,  Joseph  P University  of  Chicago,  Chicago,  III.  1907 

Jackson,  Charles  L 6  Boylston  Hall,  Cambridge,  Mass.  1883 

James,  William 95  Irving  st.,  Cambndge,   Mass.  1903 

Johnson,  Samuel  W 54  TrumbuU  st..  New  Haven,  Conn.  1866 

Mall,  Frankun  P Anatom.  Lab.,  Sta.  0,  Baltimore,  Md.  1907 

Mark,  Edward  L 109  Irving  st.,  Cambridge,  Mass.  1903 

Mendenhall,  Thomas  C Worcester,   Mass.  1887 

Merrlam,  C.  Hart Department  of  AgricuUvre,   Washington,  D.  C.  1902 

Michael,  Arthur Tufts  College,  Mass.  1889 

Michelson,  Albert  A University  of  Chicago,  Chicago,  III.  1888 

MiNOT,  Charles  S Harvard  Medical  School,  Boston,  Mass.  1897 

Mitchell,  S.  Weir 1524  Walnut  st.,  Philadelphia,  Pa.  1865 

Moore,  Ellakim  H University  of  Chicago,  Chicago,  III.  1901 

Morley,  Edward  W West  Hartford,  Conn.  1897 

Morse,  Edward  S P.O.  Box  268,  Salem,  Mass.  1876 

Morse,  Harmon  N Johns  Hophins  University,  Baltimore,  Md.  1907 

Nef,  John  Ulric University  of  Chicago,  Chicago,  III.  1904 

Newcomb,  Simon,  U.  S.  X 16S0  P  st.  NW.,  Washington,  D.  C.  1869 

Nichols,  Edward  L Cornell  University,  Ithaca,  N  Y.  1901 

Noyes,  Arthur  A Massachusetts  Institute  of  Technology,  Boston,  Mass.  1905 

OsBORN,  H.  F imerican  Museum  of  Natural  History,  New  York  City.  1900 

Osgood,  Willlam  Foocj  . . ! Harvard  University,  Cambridge,  Mass.  1904 

Peirce,  Benjamin  O Harvard  University,  Cambridge,  Mass.  1906 

Peirce,  Charles  S Milford,  Pa.  1876 

Pickering,  Edward  C Observatory,  Cambridge,  Mass.  1873 

Prudden,  T.  Mitchell Columbia  University,  New'  York  City.  1901 

PuMPELLY,  Raphael Gibbs  ave.,  Newport,  R.  I.  1872 

PupiN,  Michael  I Columbia  University,  New  York  City.  1905 

Putnam,  Frederick  W Peabody  Museum,  Cambridge,  Mass.  1885 

Remsen,  Ira hhns  Hopkins  University,  Baltimore,  Md.  1882 

Richards,  Theodork  W Harvard  University,  Cambridge,  Mass.  1899 

RoYCE,  JosiAH Harvard  University,  Cambridge,  Mass.  1906 

Saroent,  Charles  S Arnold  Arboretum,  Jamaica  Plain,  Mass.  1895 

Scott,  Willmm  B Princeton,  N.  J.  1906 

Scudder,  Samuel  H Cambridge,  Mass.  1877 

Smith,  Edgar  F University  of  Pennsylvania,  Philadelphia,  Pa.  1899 

Smith,  Sidney  I Yale  University,  New  Haven,  Conn.  1884 

Thomson  ,  Elihu Swampscott,  Mass.  1907 

Treleask,  Wm .Missouri  Botanical  Garden,  St.  Louis,  Mo.  1902 

Trowbridge,  John Harvard  University,  Cambridge,  Mass.  1878 

Van   Uise,   i\   R University  of  Wisconsin,    Madison,    Hw.  1902 

Verrill,   a.   E Yale    University,   New  Haven,   Conn.  1872 

Walcott,  Ch.\rles  D Smithsonian  Institution,   Washington,  D.  C.  1890 

Webster,    Arthur  G Clark  University,  Worcester^  Mass.  1903 

Welch,  Willlam  H Sfr7  St.  Paul  st.,  Baltimore,   Md.  1895 

Wells,  Horace  L Yale  University,  New  Haven,  Conn .  IJKKJ 
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Date  of 
election. 

White,  Chables  A 1908  ISih  St.,  NW.,  WasUngUm,  D.  C.  1889 

Whitman,  Charles  O University  of  Chicago,  Ckkago,  JIL  1895 

Wilson,  Edmund  B ColumUa  University,  New  York  City.  1899 

Wood,  Horatio  C 4107  Chester  ave.,  PkUadelpkia,  Pa.  1879 

Woodward,  Robert  S Carnegie  Institution,  Wdshinqton,  D.  C.  1896 

Wright,  Arthur  W Yale  University,  New  Haven,  Conn,  1881 

FOREIGN  ASSOCIATES. 

AuwERS,  Arthur Berlin.  / 

Backlund,  Oskar Pulkowa. 

Baeyer,  Adolph  Ritter  von Munich. 

Becquerel,  Henri Paris. 

Berthelot,  M.  p.  E Paris. 

BoRNET,  Edouard PaHs. 

Brooger,  W.  C Christiania. 

Darwin,  Sir  George Cambridge. 

Dewar,  Sir  James Ijondon. 

Ehrlich,  Paul Frankfurt 'am' Main. 

Fischer,  Ebiil Berlin. 

Forsyth,  A.  R Cambridge. 

Geikie,  Sir  Archibald Haslemere,  Surrey. 

Gill,  Sir  David Cape  Town. 

Groth,  Paul  von Munich. 

Hilbert,  David Gottingen. 

HoFF,  J.  H.  van't Berlin. 

Hooker,  Sir  J.  D London. 

HuoGiNs,  Sir  William London. 

Kapteyn,  John  C * Groningen. 

Klein,  Felix Gdttingen. 

Koch,  Robert Berlin. 

KoHLRAUSCH,  Friedrich Morburg.     . 

Kronecker,  Hugo Berne. 

Lankester,  E.  Ray London. 

Lister,  Lord London. 

Lorentz,  Hexdrik  Anton Leiden. 

MoissAN,  Henri Paris. 

Ostwald,  Wilhelm Leipzig. 

Pfeffer,  Wilhelm Leipzig. 

PiCARD,  Emile Paris. 

PoiNCARi:,  Henri Paris. 

Ramsay,  Sir  William London. 

Rayleigh,  Lord London. 

Rosenbuscu,  H Heidelberg. 

Strasburger,  Edovaki) Bonn. 

SuEss,  Edouard Vienna. 

Thomson,  Joseph  John Cambridge. 

Vries,  Hugo  de Amsterdam. 

ZiRKEL,  Ferdinand Leipzig. 
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DECEASED  MEMBERS. 


Agabsez,  Louis* 

Alxxandbk,  J.H.* 

Alexandeb,  Stephen* 

Bache,  Alexander  Dallas *... 

Baixd,  Spenceb  F.* 

Baenabd,  F.  a.  P 

Barnard.  J.  O.* 

Bartlett.  W.  H.  C 

Beecueb,  Charles  Emerson  *. . 
Brown-Sequard.  Charles  E.*. 

Casey.  Thomas  L.  ♦ 

Caswell.  Alexis 

Chauvenet.  William  ♦ 

Clarke.  Henry  James  ♦ 

CorFiN,  James  ♦ 

CoiTiN.  J.  n.C 

Cook.  Oeoroe  H.  ♦ 

Cooke.  JbsiAH  P.  ♦ 

C-OPE,  Edward  D.  ♦ 

COUES,  Eluott 

Dalton.  J.  C.  ♦ 


Dana.  James  D 

Davis,  Charles  H.  * — 

Draper.  Henry  * 

Draper.  John  W.  ♦ 

Eads.  James  B.* 

Engelmann,  George  ♦. . 

Ferrel,  William  ♦ 

Frazer,  John  Fries*.. 

Gabr.  William  M 

Gentu.  F.  a.* 


GiBBS.  Josiah  Willari> 

GiLUss.  James  Melvillk  *. 

Goode,  O.  Brown  * 

Gould,  Auoustvh  A.  ♦ 

Gould,  Benjamin  A 

Gray.  Asa* 

GuYOT,  Arnold  * 

IIadlev,  James  * 

IIaldeman.  S.  S.  ♦ 


Hall,  Asai'II  — 

Hall,  James 

Hayden,  F.  v.*. 


Henry,  .I(»ski'ii* 

HiUJABi).  JuLirs  K.*.. 

Hill.  Henry  B.* 

Hitchcock,  Ehward*. 

Holbrook,  J.  E.* 

Hubbard,  T.  s.* 


Humphreys,  A.  A.*. 

Hunt,  T.  Sterry 

Hyatt,  Alt-iieis 

Keeler.  J.  E.* 

King,  Clarence  ♦. . . 

KiRKLAND,  JaRED    I'. 


Date  of 
election. 


1864 


1868 
1800 


1872 
1869 


1887 
1872 
1872 
1877 
1864 


1877 
1877 
1872 


1868 

1876 
1872 
1879 


1864 
1«7« 
1K75 


18S3 


1868 


1873 
1875 
1000 
1870 
1865 


Date  of 
death. 


Dec. 
July 
Jan. 
Jan. 


Dec.  14,1873 
Mar.  2,1867 
Jtme  25,1883 
Feb.  14,  1867 
Aug.  19,1887 
Apr.  27,1889 
May  14,1882 
Feb.  11,1893 
Feb.  14,1904 
Apr.  2,1894 
Mar.  25,1896 
Jan.  8, 1887 
13, 1870 
1.1873 
6,1873 
8.180O 
Sept.  22, 1889 
Sept.  3,1894 
Apr.  12,1897 
Dec.  25,1899 
Feb.  2,1889 
Apr.  14,1896 
Feb.  14,1877 
Nov.  20,1882 
Jan.  4,1882 
Mar.  8,1887 
Feb.  4, 1884 
Sept.  18, 1891 
Oct.  12,1872 
May  30,1878 
Feb.  2, 1803 
Apr.  28.1908 
Feb.  9, 1865 
Sept.  0,1896 
Sept.  15. 1866 
Nov.  27, 1806 
Jan.  30,1888 
Feb.  8,1884 
Aug.  1,1872 
Sept.  20, 1880 
Nov.  22, 1907 
Aug.  8,1808 
Dw.  22.1887 
May  13,1878 
May  8, 1891 
Apr.  6, 1903 
Fob.  27,1864 
Sept.  8,1871 
Aug.  16,1863 
Nov.  28, 1883 
Feb.  12,1802 
Jan.  16,1902 
Aug.  12,1900 
Dec.  24,1901 
Deo.  10,1877 


*Biogruphical  notic^rs  have  been  presented  of  thosn  doRlgnatcd  by  an  astcrislc 
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DECEASED  MEMBERS— Continued. 


Date  of 
electioxu 


Date  of 
death. 


Lank,  J.  Homxb* 

Langley,  Samuel  P 

LsCoNTE,  John* 

Lb  Conte,  John  L.  ♦ 

Lb  Conte,  Joseph  * 

Lba,  Matthew  Caret*. 

Lbidt,  Joseph 

Lesley,  J.  Peter 

Lbsqxtereux,  Leo  * 

Longstreth,  Miers  F  . . . 

loomis,  euas  * 

LOYERiNQ,  Joseph 

Lyman,  Theodore  * 

Kahan,  D.  H.* 

Marsh,  G.  P.* 


Marsh,  O.  C 

Mayer,  Alfred  M 

Mayo-Smith,  Richmond. 

Meek,  F.  B.* 

Mbigs,  M.  C* 


Mitchell,  Henry 

Morgan,  Lewis  H.  * 

Morton,  Henry 

Newberry.  J.  S.  * 

Newton,  H.  A.  * 

Newton,  John  *. 

Norton,  William  A.  * 

Oliver,  James  E.  * 

Packard,  A.  S 

PENnsLD,  Samuel  L. *. . . 

Peters,  C.  H.  F 

Pourtales,  L.  F.  * 

Powell,  John  W 

RoDGERs,  John  * 

Rogers,  Fairman  * 

Rogers,  Robert  E.  ♦ 

Rogers,  Wm.  A.  * 

Rogers,  William  B.  * 

Rood,  Ogden  N 

Rowland,  Henry  A.* 

RUTHERFl'RD,  LE^HS  M.  *. 
SaXTON,  J OSiEPH  * 

Schott,  Charles  A 

Sellers,  Wiluam 

Silliman,  Benj.,  Sr.  ♦ 

Siluman,  Benj.,  J  r 

Smith,  J .  Lawrence  ♦ 

Stimpson,  Wiluam 

Strong.  Theodore  * 

Suluvant,  W.  S. ♦ 

Torrey,  John* 

Totten,  J.  Of.* 


1872 
1876 
1878 


1875 
1802 


1884 


1873 
1873 
1872 


1866 
1874 
1872 
1800 
1860 
1865 
1885 
1875 
1874 


1876 
1873 
1872 
1872 
1900 
1876 
1873 
1880 


1885 


1885 
1881 


1872 
1873 


1872 
1868 


1873 


Trowbridge,  William  P.  * 1872 

TRUMBxnx,  James  H 1872 

*  Biographical  notices  have  been  presented  of  thosi'.  designated  by  an  asterisk. 


May  3,1880 
Feb.  27,1006 
Apr.  20,1801 
Nov.  15,1883 
July  6,1001 
Mar.  15,1807 
Apr.  30,1891 
June  3, 1003 
Oct.  25,1880 
Dec.  27,1801 
Aug.  16,1880 
Jan.  18,1802 
Sept.  10, 1807 
Sept.  16, 1871 
July  23,1882 
Mar.  18,1800 
July  13,1807 
Nov.  11,1001 
Dee.  21,1877 
Jan.  2,1802 
Dec.  1,1002 
Dec.  14,1881 
May  0,1002 
Dec.  7,1802 
At«.  1,1806 
May  1,1806 
Sept.  21, 1883 
Mar.  27,1806 
Feb.  14,1005 
Aug.  13,1906 
July  18,1800 
July  10,1880 
Sept.  23, 1002 
May  5,1882 
Aug.  28,1900 
Sept.  7,1884 
Mar.  1,1806 
May  80,1882 
Nov.  12,1902 
Apr.  16,1901 
May  30,1808 
Oct.  26,1873 
July  31,1901 
Jan.  24,1905 
Nov.  24,1864 
Jan.  14,1885 
Oct.  12,1883 
May  26,1873 
Feb.  1,1860 
Apr.  30,1882 
Mar.  10,1873 
Apr.  22,1864 
Aug.  12,1808 
Aug.    5,1807 
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Date  of 
election. 


Date  of 
death. 


TUCXERMAN,  Edwabd  * [  1868 

Walker,  FkANCia  A.  ♦ '  1878 

Warrrn,  O.K.* , 1876 

Watson,  Jambs  C.  ♦ I  1868 

Watson,  SxERNO* 1889 

WiNLOCK,  JOSKPH  ♦ 

Woodward,  J.  J.* 1873 

WORTHEN,  A.  H.» : 1872 

Wtman,  jRITRnS  ♦ 

Young,  Charles  A 1872 


liar. 

Jan. 
Aug. 
Nov. 
Mar. 
June 
Aug. 
May 
Sept. 
Jan. 


15,1886 
5,1807 
8,1882 

23,1880 
9,1802 

11,1875 

17,1884 
6,1888 
4,1874 
8,1906 


*  Biographical  notices  have  been  presented  of  those  designated  by  an  asterisk. 


DECEASED  FOREIGN  ASSOCIATES. 


Sir  Wm.  Rowan  Hamilton. 

Karl  Ernst  Von  Baer. 

Henry  Milne-Edwards. 

Michael  Faraday. 

L.  EuE  DE  Beaumont. 

Sir  IJavid  Brewster. 

G.  A.  A.  Plana. 

F.  W.  A.  Argelander. 

Friedrich  W5hler. 

J.  B.  Dumas. 

J.    B.   J.    D.    BoUSSINCiAULT. 

M.  E.  Chbvreul. 
Michel  Chasles. 
Sir  George  B.  Airy. 
J.  C.  Adams. 
Sir  Richard  Owen, 
c.  h.  c.  burmeister. 
Arthur  Cayley. 
T.  H.  Huxley. 
Hugo  Gylden. 

F.  F.  Tisserani). 
Julius  von  Sachs. 

Sir  Roderick  I.  Murchison. 
Victor  RE(iNAULT. 
H.  W.  Dove. 
C.  A.  F.  Peters. 
Justus  von  Liehic.. 
Alexander  Hraun. 
Joachim  Barrande. 
Adolphe  WOrtz. 
Theodore  von  Oppolzer. 

G.  R.  Kirchoff. 
Rudolph  Clausius. 
James  P.  Joule. 


Carlos  Iba5}ez. 
Jean  Servais  Stas. 
Alphonse  de  Candollb. 
A.  W.  Hofmann. 
Baron  H.  von  Helmhoutz. 
K.  F.  W.  LuDwio. 
Louis  Pasteur. 
August  Kekul^. 
Emil  Du  Bois  Reymond. 
J.  J.  Sylvester. 
Karl  Weierstrass. 
Rudolph  Leuckart. 

C.  F.  Rammelsbero. 
Sophus  Lie. 
Robert  W.  Bunsen. 
J.  L.  F.  Bertrani). 
Henri  de  Lacaze-Duthiers. 
Alfred  Corxu. 

Rudolph  von  Virchow. 

Sir  George  G.  Stokes. 

Karl  Gegenbaur. 

Karl  Alfred  Ritter  von  Zittel. 

E.  J.  Marey. 
Otto  von  Struve. 
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LETTER  OF  TRANSMITTAL. 


National  Academy  of  Sciences, 

Office  of  the  President, 
Wasfiinrjfon,  D.  C,  Fehrmny  10, 1909, 
Sir:  In  conformity  with  the  requirements  of  the  act  of  incorpora- 
tion, approved  March  3,  1863,  I  have  the  honor  to  submit  herewith 
a  report  of  the  operations  of  the  National  Academy  of  Sciences  for 
the  year  ending  December  31,  1908. 

Very  respectfully,  Ira  Kemsen,  President. 

The  President  of  the  Senate. 
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ACT   OF  INCORPORATION. 

AN  ACT  To  Incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Senate  and  Home  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  Louis  Agassiz, 
Massachusetts;  J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jer- 
sey ;  A.  D.  Bache,  at  large ;  F.  A.  P.  Barnard,  at  large ;  J.  G.  Barnard, 
United  States  Army,  Massachusetts;  W.  H.  C.  Bartlett,  United  States 
Military  Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis 
Caswell,  Rhode  Island ;  William  Chauvenet,  Missouri ;  J.  H.  C.  CoflSn, 
United  States  Naval  Academy,  Maine ;  J.  A.  Dahlgren,  United  States 
Navy,  Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis, 
United  States  Navy,  Massachusetts ;  George  Engelmann,  Saint  Louis, 
Mo.;  J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M. 
Gilliss,  United  States  Navy,  District  of  Columbia;  A.  A.  Gould, 
Massachusetts;  B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachu- 
setts ;  A.  Guyot,  New  Jersey ;  James  Hall,  New  York ;  Joseph  Henry, 
at  large;  J.  E.  Hilgard,  at  large,  Illinois;  Edward  Hitchcock,  Massa- 
chusetts; J.  S.  Hubbard,  United  States  Naval  Observatory,  Con- 
necticut ;  A.  A.  Humphreys,  United  States  Army,  Pennsylvania ;  J.  L. 
Le  Conte,  United  States  Army,  Pennsylvania;  J.  Leidy,  Pennsyl- 
vania; J.  P.  Lesley,  Pennsylvania;  M.  F.  Longstreth,  Pennsylvania; 
D.  H.  Mahan,  United  States  Military  Academy,  Virginia;  J.  S.  New- 
berry, Ohio;  H.  A.  Newton,  Connecticut;  Benjamin  Peirce,  Massa- 
chusetts; John  Rodgers,  United  States  Navy,  Indiana;  Fairman 
Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsylvania;  W.  B.  Rogers, 
Massachusetts;  L.  M.  Rutherford,  New  York;  Joseph  Saxton,  at 
large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman,  junior, 
Connecticut ;  Theodore  Strong,  New  Jersey :  John  Torrey,  New  York ; 
J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Winlock, 
United  States  Nautical  Almanac,  Kentucky ;  Jeffries  Wyman,  Massa- 
chusetts; J.  D.  Whitney,  California;  their  associates  and  successors 
duly  chosen,  are  hereby  incorporated,  constituted,  and  declared  to  be 
a  body  corporate,  by  the  name  of  the  National  Academy  of  Sciences. 

Sec.  2.  And  he  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
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8  ACT  OF  INCORPORATION. 

regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or 
otherwise;  to  provide  for  the  election  of  foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needful  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  be  it  further  enacted.  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  Academy  shall,  whenever  called 
upon  by  any  Department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and  re- 
ports to  be  paid  from  appropriations  which  may  be  made  for  the 
purpose,  but  the  Academy  shall  receive  no  compensation  whatever 
for  any  services  to  the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AMENDMENTS. 
AN  ACT  To  amend  the  act  to  Incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled j  That  the  act  to  in- 
corporate the  National  Academy  of  Sciences,  approved  March  third, 
eighteen  hundred  and  sixty-three,  be,  and  the  same  is  hereby,  so 
amended  as  to  remove  the  limitation  of  the  number  of  ordinary  mem- 
bers of  said  academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 


AN  .\CT  To  authorize  the  National  Academy  of  Sciences  to  receive  and  hold 
trust  funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  Hoxise  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  the  National 
Academy  of  Sciences,  incorporated  by  the  act  of  Congress  approved 
March  third,  eighteen  hundred  and  sixty-three,  and  its  several  sup- 
plements, be,  and  the  same  is  hereby,  authorized  and  empowered  to 
receive  bequests  and  donations  and  hold  the  same  in  trust,  to  be 
applied  by  the  said  academy  in  aid  of  scientific  investigations  and 
according  to  the  will  of  the  donors. 

Approved,  June  20,  1884. 
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SESSIONS  OF  THE   NATIONAL  ACADEMY. 

During  the  year  1908  the  academy  held  three  sessions.  The  first 
was  the  regular  annual  session  held  at  Washington  April  21  to  23, 
inclusive ;  the  second,  a  scientific  session  held  at  Baltimore  November 
17  and  18;  the  third,  a  special  session  held  at  Baltimore  November 
17  and  18  for  the  transaction  of  business. 

ANNUAL  MEETING. 

BUSINESS  SESSION. 

The  business  meetings  were  held  at  the  Smithsonian  Institution, 
Washington,  1).  C,  April  21-23,  1908. 

The  following  members  were  present  during  the  session:  Messrs. 
Abbe,  Abbot,  Agassiz,  Allen,  Becker,  Billings,  Boss,  Brewer,  Cattell, 
Chamberlin,  Dall,  Dana,  Davis,  Emmons,  Farlow,  Gill,  Hague,  Hale, 
Hill,  Holmes,  Iddings,  Mall,  Mark,  Merriam,  Minot,  Mitchell, 
Nichols,  Noyes,  Osborn,  Peirce  (B.  0.),  Remsen,  Royce,  Scott, 
Thomson,  Walcott,  Webster,  Welch,  Wells,  \Miite,  AFilson,  and 
Woodward. 

REPORT  OP  THE  HOME  SECRETARY. 

The  PREsmENT  of  tue  National  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  present  herewith  the  annual  report  of 
the  home  secretary  of  the  National  Academy  of  Sciences  for  the 
year  ending  April  21,  1908. 

The  annual  report  of  the  president  of  the  academy  for  the  year 
1907  was  transmitted  to  the  United  States  Senate  February  1  through 
the  courtesy  of  Senator  George  P.  Wetmore,  chairman  of  the  Com- 
mittee on  the  Library.  The  usual  edition  of  500  copies  was  received 
from  the  Government  Printing  Office  March  6,  1908.  Nearly  one- 
half  of  the  edition  has  been  distributed  to  members  of  the  academy, 
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foreign  associates,  and  such  libraries  and  institutions  as  are  on  our 
domestic  exchange  list. 

No  scientific  memoirs  have  been  published  during  the  past  year. 
A  paper  by  A.  O.  Leuschner  entitled  "  Tables  of  minor  planets  dis- 
covered by  James  C.  Watson,"  first  series,  is  now  ready  for  publica- 
tion, and  has  been  transmitted  to  the  academy  through  Mr.  Newcomb, 
chairman  of  the  Watson  fund,  and  will  soon  appear  as  the  seventh 
memoir  of  Volume  X. 

The  following  biographical  memoirs  have  been  published  during 
the  year:  Samuel  L.  Penfield,  by  Horace  L.  Wells;  Joseph  Le 
Conte,  by  Eugene  W.  Hilgard;  Lewis  Henry  Morgan,  by  W.  H. 
Holmes. 

Messrs.  Joseph  P.  Iddings,  Franklin  P.  Mall,  Harmon  N.  Morse, 
and  Elihu  Thomson  were  elected  members  of  the  academy  at  the 
annual  meeting  in  April,  1907. 

Two  members  have  died  since  the  last  April  meeting:  Asaph 
Hall,  on  the  22d  of  November,  1907;  and  Charles  A.  Young,  on  the 
3d  of  January,  1908.  The  academy  has  also  lost  by  death  four 
foreign  associates:  Lord  Kelvin,  Maurice  Ijoewy,  D.  I.  Mendel^eff, 
and  H.  C.  Vogel.  There  are  now  99  names  on  the  membership  list 
and  40  foreign  associates. 

Arnold  Hague,  Home  Secretary. 

April  21,  1908. 

report  op  the  treasurer. 

The  PREsroENT  of  the  National  Academy  of  Sciences. 

Sir  :  I  have  the  honor  to  transmit  herewith  my  report  as  treasurer 
of  the  National  Academy  of  Sciences  for  the  year  ending  April  21, 
1908: 


Income. 

General 
fund. 

Bache 
fund. 

Watson 
fund. 

Draper 
fund. 

J.  Law- 
rence 
Smith 
fund. 

$951.94 
250.43 
386.07 

Gould 
fund. 

$8ft-..93 

1,.'XN>.00 

918.7.'» 

Em- 
mons 
and 
GIU 
trus- 
tees. 

Bund- 
ing 
fond. 

Oom- 
stoek 
fond. 

Balance  brought  for- 
ward: 
Cash 

$806.20 

4,500.00 

ffl4.37 

COO.  10 

12.032.02 
4.000.00 
2.350.18 

1801.21 

155.91 

1.089.75 

$488.10 
457.41 

$620.00 

$331.63 

Invej«t«d  income... 
Interest        

67.50   $300.00 

MMnb^FR*  tax 

Retransfer,  Emmons 
and    Oni    account, 
ADrill9   1899..     . 

819.20 
79  71 

Temporary   transfer 
from  capital  fund.. 

1 

■ 



1 

Total 

6.420.67  .  8.391.20  12.628.90  |  945.00 

1.688.44  >S.S14.68 

620.00  1  899.13 

200.00 
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Income. 

General 
fund. 

Bache 
fund. 

Watson  1  Draper 
fund.   1  fund. 

J.  Law- 
rence 
Smith 
fund. 

Gould 
fund. 

Em- 
mons 
and 
GUI 
trus- 
tees. 

Build- 
ing 
fund. 

Com- 
stock 
fund. 

DUburteiMnts  and 
transfers. 

Disboned 

1835.18 

585.54 
3,000.00 

$117.11 
2,827.45 

5.44A.A4 

12,528.90 

$23.52 
fill. 41 

$223.02 

$1,085.80  '$152.85 

$1.88 

$1.32 

Transfer  to  capltaL. 
Transfer  to  Watson 
fund      -  .  — 

1 
1 

i 
IM.BB 

684.45 
880.07 

1 
819.29 

740.88     147.8fi 

Balance: 

Cash 

307.80 

196.68 

Invested  Income. 

200.12 

1,500.00 

1 



Ttotal 

6,420.67     8.301.90 

2,528.90  '  OiA.ao 

1,588.44 

8,814  68     A9D.00  1  aOO.lS  1  200.00 

' 

Ver^'  respectfully, 
April  21,  1908. 


S.  F.  Emmons,  Treasurer. 


The  treasurer's  report  was  referred  to  an  auditing  committee  com- 
posed of  Messrs.  Gill  and  Dall,  who,  after  due  examination,  reported 
as  follows : 

The  committee  appointed  tg  audit  the  accounts  of  the  treasurer 
hereby  certify  that  they  have  examined  the  statements  of  expendi- 
tures, receipts,  and  balances,  and  find  them  to  correspond  to  the 
vouchers  and  accounts  of  the  treasurer;  also  that  they  have  examined 
the  securities  and  papers  contained  in  the  box  of  the  academy  at  the 
American  Security  and  Trust  Company's  building  and  have  found 
them  to  correspond  to  the  list  furnished  by  the  treasurer. 

STATEMENT  OP  THE  BOARD  OP  DIRECTORS   OP  THE  BACHE  PUND. 

(April,  lOOO-April,  190S.) 

The  following  appropriationa  have  been  made: 

September  30,  1906.    Joseph  S.  Ames $300 

For  the  revision  of  Rowland*8  standard  wave  lengths. 

April,  1908.    Joseph  S.  Ames 1,000 

For  the  revision  of  Rowland's  standard  wave  lengths. 

April,  1908.    Gilbert  N.  Lewis 300 

To  determine  the  free  energy  of  formation  of  the  Important  com- 
pounds of  the  alkali  metals. 

The  vacancy  in  the  board  caused  by  the  resignation  of  Dr.  Henry 
P.  Bowditch,  who  had  served  since  1902,  has  been  filled  by  the  elec- 
tion of  Dr.  Charles  S.  Minot. 
Respectfully  submitted. 

S.  C.  Chandler. 
Charles  S.  Minot. 
Ira  Remsen. 
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REPORT  OF  THE  BOARD  OF  TRUSTEES  OF  THE  WATSON   FUND. 
(April,  1908.) 

In  the  absence  of  Professor  Xewconib,  chairman  of  this  board,  the 
undersigned  reports  that  work  upon  tables  of  the  small  planets  has 
been  for  some  years  the  sole  object  to  which  our  appropriations  have 
been  devoted.  For  several  years  Prof.  Armin  O.  Leuschner,  of  the 
University  of  California,  has  been  in  charge  of  these  computations. 
As  will  be  seen  further  on,  in  a  condensed  statement  of  progress  made 
by  Professor  Leuschner,  the  tables  for  twelve  out  of  the  twenty-two 
small  planets  discovered  by  Professor  Watson  have  been  computed 
and  have  been  submitted  to  the  academy  for  printing.  Meanwhile, 
the  available  balance  of  income  from  the  Watson  fund  has  been  ex- 
hausted. The  Watson  fund  has  accumulated  in  past  years  compara- 
tively large  sums  which  have  been  invested  in  interest-bearing  securi- 
ties for  the  benefit  of  income.  Unless  the  academy  chooses  to  sanction 
either  the  temporary  or  permanent  use  of  a  portion  of  this  invested 
income  the  work  on  the  Watson  planets  will  have  to  be  suspended  for 
the  present.  In  view  of  the  capable  and  efficient  manner  in  which 
this  work  has  been  carried  on  by  Professor  Leuschner,  it  seems 
desirable  that  some  such  action  by  the  academy  be  taken. 

SUMMARY  OP  PROGRESS. 

I.  Tables  are  being  printed  of  the  following  twelve  planets: 

(93)  Minerva.  na5)  Artemis.  (139)  Jnewa. 
(101)  Helena.                         (115)  Thyra.  (161)  Athor. 
(103)  Hera.                           (128)  Nemesis.  (174)  Phiedra. 
(119)  Althwa.                        (133)  Cyrene.  (179)  Klytjemnestra 

II.  The  perturbations  are  developed,  the  observations  collected,  and  the  ele- 
ments correcteil  for  the  following  five  planets: 

(94)  Aurora.  (104)   Clymene.  (150)   Nuwa. 
(100)   Heknte.                        (121)  Hermione. 

A  second  correction  of  elenionts  is  necessary.    The  principal  perturbations  of 
the  second  order  may  have  to  be  computed  for  some  of  these  planets. 
Til.  The  i»ertnrl)ation8  are  develojied  for  one  planet: 
(79)   Eurj-nome. 

IV.  Three  planets  belong  to  the  group  one-half,  and  special  tables  for  ^hls 
group  have  been  computed  after  Rohlin.  A  comparison  of  these  tables  with 
similar  tabU*s  by  Von  Zeii)el  needs  to  l>e  made  before  developing  the  perturba- 
tions. The  original  programme  for  these  planets  may  be  changed  by  adopting 
the  Gylden-Brendel-Kran>er  method. 

These  planets  are: 

(100)  nione.  (168)   Sybilla.  (175)  Andromache. 

V.  One  planet  is  lost.  Computations  are  under  way  to  decide  its  ffete.  The 
planet  is  (132)  .Ethra. 

Total  number  of  planets,  22. 

Respectfully  submitted. 

Lewis  Boss. 
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REPORT  OF  THE  COMMITTEE  ON  THE  J.  LAWRENCE  SMITH  FUND. 

(April,  1908.) 

Dr.  Oliver  C.  Farrington  has  received  grants  from  the  J.  Law- 
rence Smith  fund,  amounting  to  $800,  to  provide  clerical  assistance 
in  the  preparation  of  a  catalogue  of  the  meteorites  of  Xorth  America. 
It  had  been  hoped  that  the  manuscript  would  be  ready  for  the  press 
this  spring,  but  an  unavoidable  absence  of  the  stenographer  who  has 
been  employed  on  the  matter  has  caused  some  delay.  The  committee 
has  the  manuscript  of  the  introduction.  The  catalogue  describes  245 
meteorites,  of  which  102  are  irons,  10  are  iron-stones,  and  73  are 
stones. 

Respectfully  submitted. 

Edward  W.  Morley. 

REPORT   OF   THE   DIRECTORS    OF   THE    BENJAMIN    APTHORP    GOULD    FUND. 
(April,  1007-Aprll,  1908.) 

The  following  appropriation  has  been  made : 

January  4,  1908.     Charles  L.  l^oolittle $1,000 

For  the  continuation  of  his  Investigation  on  the  variation  of  latitude 
and  the  constant  of  aberration. 

With  sorrow  the  surviving  directors  have  to  record  the  death  of 
their  late  associate,  Prof.  Asaph  Hall.  They  wish  also  to  place  on 
record  here  the  profound  respect  in  which  they  have  held  him  as  a 
scientific  man  and  the  high  esteem  in  which  they  cherish  his  memory 
as  a  friend  endeared  to  them  by  long  association. 

Mr.  G.  W.  Hill  has  been  elected  a  member  of  the  board  to  succeed 
Professor  Hall. 

Respectfully  submitted.  Lewis  Boss. 

Seth  C.  Chandler. 

committer  on  trust  funds  and  committees. 

The  council  was  requested  to  report  the  status  of  the  several 
boards  and  committees  in  charge  of  the  administration  and  awarding 
of  the  trust  funds  in  charge  of  the  academy.  Their  report  on  the 
trust  funds  will  be  found  on  pages  32-80. 

COMMITTEE  ON  PLANS  FOR  MEETINGS. 

Messrs.  William  M.  Davis  (chairman),  Ira  Remsen,  G.  E.  Hale, 
A.  A.  Noyes,  and  H.  F.  Osborn  were  appointed  a  committee  to  con- 
sider plans  for  holding  future  meetings.  On  April  22, 1908,  the  com- 
mittee presented  their  report  to  the  academy,  which  favorably  rec- 
ommended it  to  the  council  for  further  consideration.     (See  p.  21.) 
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COMlflTTEE  ON  INTERNATIONAL  COOPERATION  IN  RESEARCH. 

The  academy  approved  the  appointment  of  a  committee  on  cooper- 
ation in  research  which  should  have  the  following  duties : 

( 1 )  To  keep  in  close  touch  with  the  work  of  the  International  Asso- 
ciation of  Academies,  and  to  assist  in  securing  suitable  representation 
of  the  academy  at  the  council  and  general  meetings  of  the  association. 

(2)  To  consider  plans  for  cooperation  in  research,  and  to  recom- 
mend from  time  to  time  the  initiation  of  such  cooperative  investiga- 
tion as  may  warrant  the  support  of  the  academy. 

The  following  committee  was  appointed  by  the  president :  George 
E.  Hale  (chairman),  Simon  Xewcomb,  A.  A.  Xoyes,  H.  F.  Osborn, 
and  C.  S.  Minot. 

COMMITTEE  ON  INTERNATIONAL  PALEONTOLOGIC  CORRELATION. 

Messrs.  H.  F.  Osbom,  W.  B.  Scott,  C.  D.  Walcott,  and  W.  H.  Dall 
were  appointed  a  committee  on  paleontologic  correlation,  and  were 
given  power  to  extend  the  membership  of  the  committee  so  as  to 
secure  American  and  international  cooperation. 

ELECTION   OF  OFFICERS. 

Mr.  Samuel  F.  Emmons  was  reelected  treasurer  of  the  academy  for 
a  term  of  six  years. 

Messrs.  W.  H.  Welch  and  E.  B.  Wilson  were  elected  to  serve  as 
members  of  the  council  for  three  years. 

ELECTION  OF  NEW  MEMBERS. 

Messrs.  William  B.  Clark,  Edwin  G.  Conklin,  Whitman  Cross^ 
Simon  Flexner,  Edwin  B.  Frost,  William  F.  Hillebrand,  Ernest  F. 
Nichols,  Theobald  Smith,  and  William  E.  Story  were  elected  members 
of  the  academy. 

ELECTION  OF  FOREIGN  ASSOCIATES. 

The  following  were  elected  foreign  associates  of  the  academy: 
S.  A.  Arrhenius,  of  Stockholm,  Sweden;  Charles  Barrels,  of  Lille, 
France ;  Joseph  Larmor,  of  Cambridge,  England ;  Ivan  Petrovic  Pav- 
lov, of  St.  Petersburg,  Russia;  and  Hugo  Bitter  von  Seeliger,  of 
Munich,  Germany. 

SCIENTIFIC  SESSION. 

The  scientific  meetings  were  held  in  the  National  Museum,  Wash- 
ington, D.  C,  April  21-23,  1908.  The  following  papers  were  pre- 
sented: 

A  Proposed  International  Atlas  of  I^and  Forms.    W.  M.  Davis. 
The  Geological  Age  of  the  Santa  Oruz  BedM  of  Patagonia  with  Restorations  of 
Santa  Cruz  Mammals.    W.  B.  Scott. 
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The  Biological  Station  for  Research,  at  Agars  Island,  Bermuda.     R  L.  Mark. 

The  Cytological  Basis  of  Heredity  and  the  Determination  of  Sex.    E.  B.  Wilson. 

On  the  Functions  of  the  Parathyroid  Glands  in  Their  Relation  to  Calcium 
Matabolism  and  to  Tetany.  W.  G.  MacCallum  and  C.  Voegtlin.  ( Introduced 
by  W.  H.  Welch.) 

Supplementary  Atmospheres.    T.  C.  Chamber! in. 

Great  Tangential  Movements  of  the  Earth's  Crust.  Bailey  Willis.  ( Introduced 
by  Ira  Remsen.) 

Some  Results  of  the  Magnetic  Survey  of  the  United  States.  K  A.  Bauer.  (In- 
troduced by  R.  S.  Woodward.) 

The  Metasilicates  of  Lime  and  Magnesia— An  Application  of  Physical  Chemis- 
try to  Minerals.    E.  T.  Allen.     (Introduced  by  R.  S.  Woodward.) 

The  Exact  Measurements  of  Quantities  of  Heat,  up  to  1500**  Centigrade.  W.  P. 
White.     (Introduced  by  R.  S.  Woodward.) 

Spermatogenesis  in  the  Bee  and  in  the  Wasp.  E.  L.  Mark  and  Manton  Cope- 
land. 

Biographical  Memoir  of  Alpheus  Hyatt.    W.  K.  Brooka 

Perceptions,  Ideas,  and  Hallucinations.    J.  McK.  Cattell. 

Application  of  Periodic  Solutions  of  the  Problem  of  Three  Bodies  to  the  Motion 
of  the  Moon.     F.  R.  Moulton.     (Introduced  by  K  H.  Moore.) 

Biographical  Memoir  of  Asaph  Hall.     G.  W.  Hill. 

The  Elevated  Reefs  of  Mombasa  and  Adjacent  Coast.    A.  Agassiz. 

The  Pelagic  Fauna  of  Victoria  Nyanza.    A.  Agassiz. 

Recent  Work  of  the  Smithsonian  Astrophyslcal  Observatory.  Charles  Greeley 
Abbot.     (Introduced  by  Charles  D.  Walcott) 

The  Hydration  of  Ions  In  Solution.  E.  W.  Washburn.  (Presented  by  A.  A. 
Noyes.) 

Radiant  of  the  Star-Group  in  Taurus.     Lewis  Ross. 

AUTUMN   MEETING. 
SCIENTIFIC   SESSION. 

A  scientific  session  called  by  the  council  for  the  reading  of  papers 
was  held  at  Johns  Hopkins  University,  Baltimore,  Md.,  November  17 
and  18,  1908. 

The  following  members  were  present  during  the  session:  Messrs. 
Abbe,  Barker,  Becker,  Billings,  Brush,  Cattell,  Chamberlin,  Chit- 
tenden, Clark,  Conklin,  Councilman,  Cross,  Dall,  Emmons,  Flexner, 
Gill,  Hague,  Hastings,  Howell,  Iddings,  Mall,  Morse  (E.  S.),  Morse 
(H.  N.),  Nichols,  Noyes,  Osbom,  Pupin,  Remsen,  Thomson,  Van  Hise, 
Walcott,  Webster,  Welch,  and  Woodward. 

The  following  papers  were  presented: 

The  Close  of  the  Cretaceous  and  Beginning  of  the  Eocene  in  the  Hell  Creek 

Region  of  Montana.    Based  on  Explorations  of  the  American  Museum  between 

1902  and  1908.    Henry  F.  Osbom. 
On  the  Distribution  of  Sound  from  the  Megaphone,  or  Speaking  Trumpet.    A.  G. 

Webster. 
Elementary  Species  and  the  Effects  of  Selection  In  a  Unicellular  Organism. 

H.  S.  Jennings.     (Introduced  by  Ira  Remsen.) 
Absorption  Spectra  of  Mixtures  of  Metallic  Vapors.    R.W.Wood.     (Introduced 

by  Ira  Remsen.) 
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The  Mercury  Paraboloid  as  a  Reflecting  Telescope.     R.  W.  Wood.     ( Introduced 

l»y  Ira  Kemseu.) 
Results  Obtained  in  the  Direct  Measurement  of  Osmotic  Pressure.    H.  N.  Morse. 
Certain  Examples  of  Biochemical  Control  of  Cell  Development.     Simon  Flexner. 

(a)  Metaplasia  of  Transplantable  Tumors. 

(b)  Inhibition  of  Spirocheta  Pallida. 

Further  Studies  on  the  Effect  of  a  Low  Protein  Diet  on  High  Protein  Animals. 
Russell  H.  Chittenden. 

The  Ek;hini  of  an  Insular  Fauna.    A.  Agassiz  and  H.  L.  Clark. 

The  Work  of  the  I'nlted  States  Fish  Commission  Ship  Albatross,  Alexander 
Agassiz. 

The  Absorption  Spectra  of  Solutions  of  Certain  Salts.  H.  C.  Jones  and  John 
A.  Anderson.     (Introduced  by  Ira  Remsen.) 

The  Reactions  of  Primates  to  Monochromatic  Lights.  John  B.  Watson.  (In- 
troduced by  Ira  Remsen.) 

Effects  of  Centrifugal  Force  on  the  Organization  and  Development  of  the  Eggs 
of  Certain  Animals.     E.  G.  Conklin. 

The  Phosphates  of  the  Soil.    C.  R.  Van  Hlse. 

Biographical  Memoir  of  Joseph  Lovering.     B.  O.  Peirce. 

Biographical  Memoir  of  William  M.  Gabb.     W.  H.  Dall. 

BUSINESS  SESSION. 

The  business  meetings  were  held  at  Johns  Hopkins  University, 
Baltimore,  Md.,  November  17  and  18,  1908. 

COMMITTEE  ON  CONDUCT  OP  SCIENTIFIC  WORK. 

The  academy  approved  the  action  of  the  president  in  appointing 
a  committee  consisting  of  Messrs.  R.  S.  Woodward  (chairman),  C.  R. 
Van  Hise,  W.  W.  Campbell,  E.  L.  Nichols,  and  A.  A.  Noyes  to  inves- 
tigate the  organization  of  the  scientific  bureaus  of  the  United  States 
Government,  as  directed  by  the  following  paragraph  in  the  sundrj'' 
civil  act  approved  May  27,  1908 : 

Sec.  8.  The  National  Academy  of  Sciences  is  required,  at  their  next  meeting, 
to  take  Into  consideration  the  methods  and  expenses  of  conducting  all  surveys 
of  a  scientific  character,  also  all  chemical,  testing,  and  experimental  labora- 
tories, and  to  report  to  Congress  as  soon  thereafter  as  may  be  practicable  a 
plan  for  consolidating  such  surveys,  chemical,  testing,  and  experimental  labora- 
tories so  as  to  effectually  prevent  duplication  of  work  and  reduce  expenditures 
without  detriment  to  the  public  service. 

It  is  the  Judgment  of  Congress  that  any  person  who  holds  employment  under 
the  Tnlted  States,  or  who  is  employed  by  and  receives  a  regular  salary  from 
any  scientific  bureau  or  institution  that  is  required  to  report  to  Congress, 
should  refrain  from  partidimtion  in  the  deliberations  of  said  National  Academy 
of  Sciences  on  this  subject  and  from  voting  on  or  joining  in  any  recommenda- 
tion hereunder. 

The  report  of  this  committee  will  be  found  on  pages  27-31. 
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COMMITTEE   ON   CONSERVATION   OF   NATURAL   RESOURCES. 

The  president  was  authorized  to  appoint  a  committee  of  three  to 
cooperate  with  the  National  Commission  on  the  Conservation  of 
Natural  Resources.  He  accordingly  appointed  Messrs.  William  B. 
Clark  (chairman),  William  M.  Davis,  and  Edwin  G.  Conklin  mem- 
bers of  the  committee. 

APPOINTMENT  OF  DELEGATE. 

Mr.  William  Trelease  was  appointed  a  delegate  to  represent  the 
academy  at  the  inauguration  of  Albert  Ross  Hill  as  president  of  the 
Univei'sity  of  Missouri,  at  Columbia,  Mo. 

70677— S.  I>oc.  770.  00-2 2 


THE  PROTECTION  AND  UTILIZATION  OF  THE  APPALA- 
CHIAN AND  WHITE  MOUNTAINS  NATIONAL  FORESTS. 

At  a  meeting  of  the  council  of  the  National  Academy  of  Sciences 
held  in  January,  1908,  the  following  resolutions  were  adopted  and 
forwarded  to  the  United  States  Senate  and  the  House  of  Representa- 
tives: I 

Whereas  under  the  present  drain  upon  the  forest  the  timber  supply  of  the 
entire  United  States  will  he  exhausted  within  twenty  years,  while  in  the 
Bastem  States,  where  no  adequate  means  have  been  employed  to  protect  the 
forest,  the  end  of  the  supply  is  even  nearer ; 

Whereas  the  headwaters  of  all  ini|)ortant  navigable  streams  to  the  west  of 
the  Mississippi  River  are  now  i>rotected  by  national  forests,  while  the  Appa- 
lachian Mountains,  which  form  the  watersheds  of  many  navigable  streams 
of  great  Importance,  are  entirely  unprotected  and  are  being  damaged  to  a 
menacing  extent  by  the  wasteful  cutting  of  the  forest,  unrestricted  flres,  and 
injudicious  clearing: 

Resolved,  That  the  council  of  the  National  Academy  of  Sciences  heartily 
favors  the  extension  of  the  national  forest  system  to  the  Appalachian  Moun- 
tains for  their  protection  and  permanent  utilization. 

Resolved,  That  we  urge  uiM)n  Congress  the  iiassage  at  the  present  session  of 
a  bill  to  acquire  in  the  southern  Al>palachian  Mountains  and  the  White  Moun- 
tains such  forest  lands  as  are  necessary  to  protect  the  navigable  streams  which 
have  their  sources  therein  and  to  make  permanent  the  timber  supply  of  the 
eastern  part  of  the  I'nited  States. 
20 


REPORT  OF  COMMITTEE   ON   PLANS  FOR  MEETINGS.* 

The  committee  appointed  at  the  annual  meeting  in  April,  1908,  to 
consider  plans  for  holding  future  meetings  made  the  following 
report : 

The  propositions  and  plans  may  be  grouped  under  four  headings: 
First,  a  general  statement  of  ideals  to  be  attained;  second,  responsi- 
bilities of  members  in  the  attainment  of  these  ideals;  third,  action 
recommended  for  the  council;  and,  fourth,  action  recommended  for 
the  local  committee  of  arrangements. 

Especial  attention  is  asked  to  the  recommendations  of  headings  3 
and  4,  because  of  their  practicable  nature.  It  is  hoped  that  the  ob- 
jects noted  in  the  first  and  second  headings  may  eventually  be  real- 
ized as  results  of  action  recommended  in  the  third  and  fourth  head- 
ings. 

First.  The  public  meetings  of  the  academy  should  become  impor- 
tant scientific  events,  attracting  a  significant  attendance  of  scientific 
men  and  of  the  interested  public.  The  meetings  should  be  partly 
occupied  with  addresses  of  a  broad  and  generally  intelligible  na- 
ture, prepared  upon  special  invitation  by  designated  members  or  com- 
mittees of  the  academy  or  by  scientists  who  are  not  members.  The 
addresses  should  treat  the  recent  advances  and  the  present  state  of 
knowledge  relating  to  important  topics  in  the  various  branches  of 
science;  and  should  include  topics  of  international  cooperation  and 
reports  on  research  in  laboratories,  such  as  those  of  the  Carnegie 
Institution,  of  universities,  and  of  governmental  bureaus.  Oppor- 
tunity should  also  be  open  for  papers  presented  by  members  on  their 
own  initiative,  but  highly  specialized  papers  presented  in  such  a 
manner  as  to  be  intelligible  or  of  interest  to  but  few  members  should 
be  discouraged.  The  meetings  should  promote  the  general  interests  of 
science  and  of  scientific  research  in  the  United  States  and  should 
encourage  international  scientific  cooperation,  especially  through  the 
Association  of  Academies  of  which  the  National  Academy  is  a  mem- 
ber. Exhibits  of  new  scientific  apparatus,  specimens,  etc.,  illustra- 
ting work  in  progress  or  recently  completed,  should  be  encouraged. 
Visits  to  scientific  establishments  should  be  arranged. 

''  At  a  meeting  of  the  council,  on  November  17.  IOCS,  it  was  decided,  after  dls- 
cuRHion,  that  such  of  the  chanjjes  and  recoinniendatiouH  in  this  reijort  as  were 
(lecuje<l  advisable  could  best  be  accomplished  through  local  committees,  because 
of  the  fact  that  the  conditions  and  needs  vary  with  the  time  and  place  of  the 
meetings. 

21 
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Second.  The  attainment  of  some  of  the  above  objects  will  demand 
tlie  hearty  interest  and  support  of  all  members  of  the  academy,  and 
will  from  time  to  time  involve  certain  members  in  the  extra  ^vork 
(apart  from  their  usual  duties)  of  preparing  summaries  in  their 
special  branch  of  science;  and  of  acting  as  members  of  the  local 
committee  of  arrangements. 

The  following  recommendations  are  designed  to  bring  about  the 
objects  mentioned  under  the  first  heading. 

Third.  It  is  recommended  that  the  council  (1)  prepare  a  general 
statement,  indicating  the  plan  of  designated  addresses  on  various 
branches  of  science,  as  noted  above;  and  emphasizing  the  desirability 
of  preparing  generally  intelligible  and  interesting  addresses  and 
papers,  as  well  as  the  importance  of  careful  selection  when  inviting 
Donmembers  to  present  communications;  (2)  give  full  authority  to 
the  committee  of  arrangements  to  arrange  the  programmes  for  the 
best  interests  of  the  meetings,  irrespective  of  the  order  in  which 
titles  are  received;  (3)  prepare  a  blank  on  which  a  member  who  pre- 
sents a  communication  shall  be  invited  to  indicate  its  character,  so 
that  the  committee  of  arrangements  may  act  intelligently  in  assigning 
it  a  place  on  the  programme;  (4)  if  the  plan  of  having  designated 
addresses  is  adopted,  the  council  should  ordinarily  designate  at  each 
meeting  the  subjects  of  addresses  and  the  mcmbei's  who  are  to  in-e- 
pare  them  for  the  meeting  a  year  later;  and  (5)  if  the  following  or 
some  similar  plan  is  adopted  for  the  general  guidance  of  the  local 
conmiitee  of  arrangements  it  should  be  printed  by  the  council  and  sent 
to  the  chairman  of  the  committee  on  his  appointment. 

Fourth.  It  is  recommended  (1)  that  the  conmiittee  of  arrange- 
ments should  be  appointed  at  least  three  months  before  the  date  of 
the  meeting  which  it  is  to  supervise;  (2)  that  it  should  promptly 
outline  the  plans  for  the  meeting  and  report  them  to  the  home  secre- 
tary; (3)  that  the  home  secretary  should,  not  less  than  two  months 
before  the  meeting,  send  to  all  members  a  brief  circular,  announcing 
such  plans  as  have  then  been  reported  by  the  committee  of  arrange- 
ments, stating  the  subjects  and  authors  of  any  designated  addresses, 
inviting  members  to  send  to  the  chairman  of  the  local  committee  of 
arrangements  the  titles  of  communications  (on  blanks,  as  above), 
and  if  an  exhibit  is  planned,  to  indicate  the  objects  that  they  w^ill 
show ;  and  stating  the  date  on  which  the  provisional  programme  will 
be  printed;  (4)  that  not  less  than  two  wrecks  (better,  three  weeks)  be- 
fore the  meeting  the  committee  of  arrangements  should  issue  a  pro- 
visional programme,  giving  a  list  of  addresses  and  speakers,  and  of 
papers  offered,  and  detailing  plans  for  the  meeting  (business  ses- 
sions^cientific  sessions,  exhibits,  visits,  dinners,  etc.);  and  (5)  th;it 
the  flft?.!  progranmie  should  be  ready  for  distribution  at  the  opening 
of  the  meeting. 
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The  following  recommendations  are  also  offered : 

BusiJiess  sessions  should  be  given  ample  time  for  due  delil)eration, 
but  should  not  be  continued  after  the  hour  at  which  a  public  scien- 
tific session  has  been  announced.  It  is  suggested  that  half  a  day, 
either  the  second  morning  or  the  first  afternoon,  should  be  devoted 
to  the  business  session;  or  that,  if  two  or  more  sessions  are  needed, 
they  should  be  so  placed  as  not  to  be  directly  followed  by  a  scientific 
session,  in  order  that  the  final  business  of  the  meeting  may  be  com- 
pleted without  undue  haste. 

Scientific  sessions, — ^The  committee  of  arrangements  should  actively 
concern  itself  w^ith  securing  representative  communications  of  gen- 
eral intelligibility  by  local  members  and  their  invited  colleagues.  A 
meeting  should  ordinarily  last  three  days,  and  a  programme  contain- 
ing more  communications  than  can  be  presented  in  full  in  a  three- 
days'  meeting  should  be  the  normal  exception.  The  committee  of 
arrangements  should,  under  the  authority  given  by  the  council,  arrange 
the  programme  for  the  best  interests  of  all  concerned  in  the  meeting, 
placing  the  designated  addresses  and  such  papers  as  appear  to  be  of 
most  general  interest  in  the  best  hours,  and  not  necessarily  placing 
all  papers  of  one  science  together,  because  if  papers  are  made  more 
generally  intelligible,  the  need  of  grouping  by  subjects  is  decreased. 
While  those  who  have  l)een  invited  to  prepare  addresses  should  surely 
be  given  full  hearing,  all  others  should  willingly  accept  the  decision 
of  the  committee  of  arrangements  as  to  their  places  on  the  pro- 
gramme, as  to  time  allowance,  or  even  as  to  the  need  of  reading  their 
papers  by  title  only.  In  courteous  consideration  of  the  invited  public, 
the  public  sessions  should  be  opened  promptly  at  the  hour  announced. 

Exhibits  and  visits. — At  every  autumn  meeting,  and  at  every  third 
or  fourth  Washington  meeting,  an  exhibit  should,  if  possible,  be 
prepared  for  the  first  or  second  afternoon  of  the  meeting.  Objects 
exhibited  should  preferably  represent  work  upon  which  members 
and  invited  exhibitors  are  actually  or  have  been  recently  engaged,  so 
that  the  preparation  of  exhibits  shall  require  as  little  special  work  as 
possible.  A  list  of  exhibits  should  be  printed;  it  should  be  distrib- 
uted in  provisional  form  wnth  the  provisional  programme.  At  Wash- 
ington, when  no  exhibit  is  prepared,  an  afternoon  visit  by  members 
of  the  academy  to  some  scientific  bureau  is  recommended. 

Public  announcement. — Besides  general  public  announcement  of 
the  meetings  in  local  newspapers,  special  cards  of  invitation,  indi- 
cating the  place  and  hour  of  public  sessions  and  exhibits  and  accom- 
panied by  the  (provisional)  programme  of  the  meeting,  might  be 
appropriately  sent  to  a  good  number  of  local  scientists  and  to  others 
likely  to  be  interested  in  the  meeting. 
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Social  gatherings. — Especial  care  should  be  taken  to  provide  sev- 
eral occasions  when  the  members  of  the  academy  and  their  invited 
guests  may  meet  one  another  informally.  For  this  purpose,  at  least 
an  hour  and  a  half  should  be  allowed  for  lunch  each  day;  each 
member  should  pay  for  himself  and  for  any  out-of-town  guests 
he  may  bring;  the  committee  of  arrangements  may  pay  for  local 
guests.  If  an  afternoon  visit  is  made  to  a  scientific  bureau,  it  may 
be  desirable  that  the  lunch  should  be  served  at  the  bureau  visited. 

Informul  suggestums. — An  academy  dinner  should  be  planned  for 
one  of  the  evenings,  preferably  the  first;  it  should  be  simple  and  in- 
expensive; each  member  to  pay  for  himself,  the  committee  of  arrange- 
ments to  pay  for  local  guests.  It  is  held  to  be  desirable  that  outside 
invitations  to  these  evening  gatherings  should  be  closely  limited,  so 
as  to  give  the  members  good  opportunity  of  seeing  one  another. 

William  M.  Davis, 

Chairman, 

Ira  Remsen. 

G.  E.  Hale. 

A.  A.  Noyes. 

H.   F.  OSBORN. 


REPORT  OF  COMMITTEE  ON  SEMICENTENNIAL 

VOLUME. 

The  committee  on  the  semicentennial  volume,  appointed  November 
20,  1907,  presented  the  following  report,  dated  April  18, 1908 : 

The  committee  to  whom  was  referred  the  question  of  the  advisa- 
bility of  publishing  a  memorial  volume  commemorative  of  the  semi- 
centennial of  the  National  Academy  of  Sciences  in  April,  1913, 
together  with  an  estimate  of  the  cost  of  such  a  work,  presents  the 
following  report : 

The  members  of  the  committee  believe  it  to  be  eminently  fitting  that 
such  a  volume  should  be  issued,  and  that  a  committee  should  be  ap- 
pointed to  take  charge  of  its  preparation  and  publication. 

As  regards  the  scope  of  such  a  volume,  much  would  depend  on  the 
funds  that  could  be  provided  to  -meet  its  cost.  In  order  to  bring  the 
matter  before  the  academy  for  discussion,  the  committee  offers  the 
following  suggestions : 

First.  A  chapter  on  the  early  history  of  the  academy,  the  influences 
which  led  up  to  its  organization  during  the  early  years  of  the  civil 
war,  the  methods  employed  in  the  selection  of  the  50  incorporators, 
the  framing  of  the  act  of  incorporation  and  its  passage  by  Congress, 
and  the  history  of  its  early  organization  after  the  action  of  Congress. 
With  one  exception  *»  all  the  founders  of  the  academy  have  passed 
away,  and  of  those  who  were  elected  to  membership  during  the  fol- 
lowing five  years  the  names  of  only  a  small  number  remain  upon  the 
rolls;  hence  at  the  present  time  the  academy  has  but  limited  means  of 
gathering  first  hand  authentic  records  of  its  early  history  from  those 
who  took  part  in  it,  although  such  information  might  he  obtained 
readily. 

Second.  A  chapter  presenting  the  relations  of  the  academy  to  the 
National  Government  and  the  influences  which  led  up  to  the  clause  in 
the  act  of  incorporation  clearly  defining  this  relationship.  The 
academy  has  in  times  past  been  consulted  by  different  executive 
branches  of  the  Government,  and  advice  has  been  given  on  many 
scientific  matters,  much  of  which  when  adopted  has  been  of  great 
practical  value.  The  academy  has  no  concise  record  of  the  work 
accomplished  on  these  lines. 

Third.  Since  the  foundation  of  the  academy  the  relations  of  the 
General  (lovernment  toward  science  have  been  greatly  modified,  and 
the  question  arises,  \Miat  means  can  be  taken,  if  any,  to  increase  the 
influence  of  the  academy  in  scientific  matters  and  to  bring  about  any 
netuled  reforms  and  changes  in  the  methods  of  administration  of 
scientific  work? 


^  Now  witbout  exception,  due  to  the  death  on  December  9,  1908,  of  Mr.  Wol- 
oott  GIbbs. 
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Fourth.  An  account  showing  what  has  been  accomplished  with  the 
incomes  derived  from  the  academy  trust  funds.  STach  year  bare 
statements  are  announced  of  allotments  in  aid  of  research,  and  un- 
questionably work  of  high  value  has  been  done.  Probably  no  single 
member  of  the  academy  fully  realizes  the  results  of  these  labors,  as 
the  work  has  never  been  brought  together  in  readable  form. 

Fifth.  The  publications  of  the  academy.  It  is  said  that  no  com- 
plete bibliography  of  such  publications  has  ever  been  printed,  and  it 
is  very  doubtful  if  such  a  list  could  be  prepared.  The  records  of  the 
academy  in  the  early  days  of  its  existence  are  very  imperfect.  The 
academy  has  no  complete  set,  even  of  its  annual  reports.  Apparently 
there  were  years  when  no  reports  were  issued. 

Sixth.  The  acadeipy  bestows  medals  for  eminent  services  to  science, 
from  funds  provided  for  by  the  Henry  Draper  and  Lawrence  Smith 
trusts,  and  recommends  to  Columbia  University  the  individual  upon 
whom  shall  bo  conferred  the  honor  of  receiving  the  Barnard  medal. 
A  short  chapter  should  bring  together  the  names  of  those  selected  for 
these  honors,  accompanied  by  a  statement  why  such  selections  were 
made,  based  upon  their  original  investigations  and  services  to  science. 

The  committee  suggests  that  certain  members  of  the  academy  be 
selected  to  write  chapters,  giving  an  account  of  advances  made  in 
each  science  during  the  half  century  since  the  foundation  of  the 
academy,  dwelling  especially  on  the  part  contributed  by  America  in 
the  progress  of  these  sciences.  The  members  of  the  academy  have 
done  much  in  bringing  about  these  results.  It  is  further  suggested 
that  it  would  be  a  most  appropriate  memorial  to  reproduce  a  likeness 
of  all  founders,  together  wnth  a  short  biographical  sketch  of  each,  say 
three  or  four  such  notices  to  the  page. 

Your  committee  believes  that  the  volume  should  not  exceed  500 
pages,  and  should  be  artistically  but  not  elaborately  illustrated;  that 
an  edition  of  700  copies  would  meet  the  requirements  of  the  academy. 
It  is  estimated  that  the  cost  of  printing  and  binding  such  a  book 
would  be  about  $2,000.  The  employment  of  an  editor,  clerical  serv- 
ices, and  incidental  expenses  would  amount  to  $2,500  additional — in 
all,  say,  from  $4,500  to  $5,000. 

The  committee  recommends  that  if  the  preparation  of  the  memorial 
be  authorized  by  the  academy,  a  permanent  committee  be  appointed 
to  begin  the  collection  of  the  necessary  material  w^ithout  delay,  in 
order  that  the  volume  be  ready  for  distribution  on  the  occasion  of  the 
semicentennial  celebration. 

Arnold  Hague, 

Chairman, 
Chas.  D.  Walcott. 
R.  S.  Woodward. 
J.  McK.  Cattell. 
Edw\  S.  Morse. 


CONDUCT  OF  SCIENTIFIC  WORK  UNDER  UNITED 
STATES  GOVERNMENT. 

The  report  of  the  committee  of  the  National  Academy  of  Sciences, 
appointed  at  the  April  meeting  to  consider  certain  questions  relating 
to  the  conduct  of  the  scientific  work  under  the  United  States  Govern- 
ment, was  transmitted  to  Congress  on  January  18,  1909,  as  a  message 
from  the  President  of  the  United  States.  The  letters  of  transmittal 
and  the  report  of  the  committee  follow : 

LETTER  OF  TRANSMITTAL  FROM  THE  PRESIDENT  OF 
THE  UNITED  STATES. 

To  the  Senate  and  House  of  Representatives: 

In  compliance  with  the  provisions  of  section  8  of  the  act  of  Con- 
gress making  appropriations  for  sundry  civil  expenses  of  the  Govern- 
ment for  the  fiscal  year  ending  June  80, 1909,  approved  May  27,  1908, 
I  transmit  herewith  for  the  consideration  of  the  Congress  the  report 
of  the  National  Academy  of  Sciences  relating  to  the  conduct  of  the 
scientific  work  under  the  United  States  Government. 

Theodore  Koosevklt. 

The  White  IIorsE, 

January  IS,  1909, 

LETTER    OF  TRANSMITTAL    FROM   THE    PRESIDENT  OF 
THE  NATIONAL  ACADEMY  OF  SCIENCES. 

National  Academy  of  Sciences, 

Office  of  the  PnEsmENT, 
Baltimore^  January  16^  1909. 
Sir:  The  sundry  civil  act  approved  May  27,  1908,  requests  the 
National  Academy  of  Sciences  to  consider  certain  questions  relating 
to  the  conduct  of  the  scientific  work  under  the  United  States  Govern- 
ment, and  to  report  the  result  of  its  investigations  to  Congress. 

Immediately  after  the  passage  of  the  act  a  committee,  consisting  of 
five  eminent  men  of  science,  none  of  whom  held  employment  under 
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the  rnited  States  (iovernnient,  was  appointed  to  make  the  necessary 
investigation.     The  niember>  of  that  committee  are: 

K.  S.  Wmhlwanl,  preMlileiit  of  tlir  <'«nH»Kle  Institution  of  Washington,  chair- 
man. 

\V.  \V.  CaniplM^li.  (lirtH^tor  of  thf  Lirk  Observatory,  Mount  Hamilton,  Cal. 

Kdward  L.  Nioliols,  profoHsiir  <»f  physics,  Coniell  rnlversity. 

Artliur  .V.  N«>y«H,  actlny  president  ot  the  Massachusetts  Institute  of  Tech- 
nology. 

(Mmrlcs  U,  Van  nisi».  presl(1«Mit  of  the  I'niverslty  of  Wisconsin. 

Tniler  date  of  JanuarY  ^K  UK>1>,  this  (Himmittee  submitted  its  report 
to  the  council  of  the  academy. 

I  Inive  the  honor  to  transmit  hei'ewith  this  report  to  Con^rress. 
1  am«  sir,  very  respectfully, 

Ira  Remsen. 
The  Spkakkr  ok  the  Hoi  sk  ok  Hepkesentatives. 

RKPORT    OF    COMMITTEE    ON    CONDUCT  OF    SCIENTIFIC 
WORK  I'NDER  THE  UNITED  STATES  GOVERNMENT. 

7\>  Mt'  ( \*vM<i7  of  the  Xatii'fiil  .l«W*7w//  of  Sriefwej*: 

Durinjf  the  first  session  of  the  Sixtieth  Congress  of  the  Unite<l 
8tate>  there  was  im^orpomte^l  in  the  act  makin«r  appn^priations  for 
sundry  civil  expenses  of  the  (iovenunent  for  the  fiscal  year  ending 
June  30,  IJW,  the  following  ^vtion,  namely: 

Stv.  s.  The  Natli>DaI  Av^aileniy  ^»^  S^'letuv*  is  required,  at  their  next  meeting 
to  lake  into  wusiilerHtkkii  tlie  uietliodtf  and  exiieuse^  of  ^'ooiliK'tiQfr  :'n  survey* 
of  a  sk'ieutitic  oharaoter  and  all  chvuik'aK  tec^tiu^.  aud  exiterimeDcal  I:iN>rlci>- 
ru»s  and  t\»  r*n*^*rt  tv»  t\Hi^re8»«*  as  si.k»ii  thereafter  as  may  b»»  j«n'ctii.tible  a  plan 
fv»r  «.>>us^»tulatiiu  such  surwys^  ihfmiv^-al*  testing,  aud  »»xjierimeuta  1  !aN>rat»^rie««w 
>o  as  u»  effevt«a!!y  preveut  dup'ivativu  of  work  ami  redui^e  expend itTires  with- 
out vletriuieut  to  the  puMiv  'servuv. 

It  is  tfce  judscuieut  yyt  i\m;CT^*ss  that  at:y  pers^m  who  holds  eni[>Ioyujent  -inder 
thv  I'liiUHl  Strttesv  or  who  i<  euj{  Ioy*\!  hy  a*jd  revvives  a  r«r.ilar  s;;!ary  fD.>ai 
auy  ^'ientiRv*  bureau  or  in*iilrut?oi;  'hat  !s  rvfjutred  to  rep«>rt  tn  »\tnir*?«»w 
sho:.:;d  rvfni'u  fn.>m  itirtk-lpatioi;  !:.  'lie  delibemri-^cs  of  said  Narioaa-  A'mdemy 
of  S«.'ien«.vf*  .m  this  subjevt  aud  fr»«ci  votiiijc  on  t;r  joiaiu^  iu  a*jy  nf^-^'Cixeinhi- 
tiou  hetv«;iider. 

Ill  o.>ii!plian<.'e  with  the  T^Tiri-  of  this  leiri>hition.  the  p^e^«i«ient  of 
the  Nittional  A«.*tiiJeniy  of  Si!i-::v-v^  appoitite«i  the  under^iiriie^i  ..t^niinit- 
lee  to  .viisivler  the  *iue-<ior>  -j.»tri-Lried  in  slid  le-rislatioci.  with  a  view 
ot'  Mx-urii!i:  .1  '"v^vrt  on  i.r  ri^fore  the  next  annual  iiieetiniT  '^f  rhe 
:toadei::>.      Thi-  ..i.)nimutef  ta.vv  ha-  the  honor  to  Mibmit  a  i^p«.»rt. 

It  -Jiorld  *v  explaiiie\t.  rir>-t»  that  in  i.-^jnipliaut-e  with  a  re^inest  ad- 
viiv^><\r  i»\  tlie  pre--ide!Lt  tf  r*.-  :i'..*a«ienr"  w-  ib.^  F^rn^ideat  *^t  the 
l':::U\L  ^tace>.  ail  jI  iLt  ■,.\^'.-:-■■^  ■ieuaraueiiti  of  Liie  Vnjv»iriimei:t 
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were  directed  to  assist  the  representatives  of  the  National  Academy 
of  Sciences  in  securing  such  infqrmation  as  might  be  necessary  in  pre- 
paring this  report.  The  communication  from  the  President  of  the 
United  States  announcing  that  such  direction  had  been  issued  lK?ars 
the  date  June  29,  1908.  In  conformity  therewith  numerous  com- 
munications have  been  received  by  your  committee  from  heads  of 
departments  and  from  bureaus  and  divisions  of  the  Government  en- 
gaged in  the  kinds  of  work  specified  in  the  legislative  act  cited  above. 

In  the  second  place,  it  should  be  stated  that  this  committee  has  had 
access  to  the  unpublished  preliminary  report  of  a  committee  appointed 
by  the  President  of  the  United  States  March  13,  1903,  to  consider 
many  of  the  same  questions  here  reported  upon  and  others  closely 
allied  thereto.  The  chairman  of  the  latter  committee  has  also  placed 
at  our  disposal  a  large  mass  of  data  collected  by  that  committee. 

In  the  third  place,  it  should  be  stated  that  the  members  of  your  com- 
mittee have  been  chosen  in  strict  conformity  with  the  requirements  of 
the  second  paragraph  of  the  legislative  act  quoted  above. 

A  comprehensive  interpretation  of  the  functions  of  your  committee 
shows  that  the  field  work  for  consideration  is  very  large,  and  that  it 
presents  many  difficulties  requiring  the  most  careful  study  before  any 
final  recommendations  for  legislative  or  executive  action  may  be 
safely  made.  Nearly  every  department  of  the  Government  is  involved 
to  a  greater  or  less  extent,  while  some  departments,  like  the  Depart- 
ment of  Agriculture  and  that  of  Commerce  and  Labor,  are  carrying 
on  scientific  work  in  a  great  variety  of  ways.  Thus,  to  illustrate  the 
extent  and  variety  of  this  work,  it  may  l)e  stated  that  surveys  are  now 
being  carried  on  by  seven  different  organizations  imder  five  different 
departments  of  the  Government :  similarly,  tests  of  apparatus,  mate- 
rials, foods,  etc.,  are  being  made  by  the  Bureau  of  Standards,  by  the 
technologic  branch  of  the  Geological  Survey,  by  the  Department  of 
Agriculture,  and  to  a  minor  degree  by  many  other  departments  and 
bureaus  of  the  Government.  Similarly,  chemical  work  is  carried  on 
in  many  branches  of  the  Department  of  Agriculture,  by  the  Bureau  of 
Standards,  by  the  (jeological  Survey,  by  the  Public  Health  and 
Marine- Hospital  Service,  and  to  a  less  extent  by  other  branches  of  the 
public  service. 

It  should  be  borne  in  mind  also,  in  considering  the  present  status  of 
these  organizations  carrying  on  scientific  work,  that  many  of  them 
have  been  so  long  established  as  to  become  integral  parts  of  the  de- 
partments to  which  they  are  assigned.  Hence,  any  considerations 
looking  to  a  consolidation  or  to  a  redistribution  in  the  departments 
of  these  organizations  should  take  into  account  their  origin  and  his- 
torical development  as  well  as  their  present  status.  The  experience 
gained  through  a  long  series  of  years  by  these  organizations  should 
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indicate  what  special  merits  they  possess  as  well  as  the  defects  of 
organization  and  efficiency  they  may  now  present. 

In  view,  therefore,  of  the  importance  of  the  scientific  work  now 
carried  on  by  the  Government,  and  in  view  of  the  certain  prospect 
that  it  will  increase  rather  than  decrease  in  the  future,  your  commit- 
tee is  disposed  to  look  at  the  problems  presented  by  this  work  with  a 
desire  rather  to  furnish  constructive  criticism  and  advice  than  to 
recommend  any  immediate  and  radical  changes  based  on  destructive 
criticism,  however  well  founded  the  latter  may  be  in  some  cases.  In 
other  words,  it  appears  more  important  to  your  committee  to  pro- 
vide for  enlightened  and  efficient  conduct  of  governmental  scientific 
work  in  the  future  than  to  ,be  influenced  to  any  considerable  degree 
by  the  imperfections  of  organization  and  the  inefficiencies  in  conduct 
of  that  work  in  the  past. 

From  a  general  survey  of  the  field  of  work  under  consideration 
three  facts  appear  to  be  clearly  established,  namely: 

First.  That  the  amount  of  actual  duplication  of  work  now  carried 
on  by  the  government  bureaus  is  relatively  unimportant;  but  that 
the  duplication  of  organizations  and  of  plants  for  the  conduct  of 
such  work  is  so  considerable  as  to  need  careful  attention  from  Con- 
gress in  the  future. 

Second.  That  while  the  consolidation  of  some  branches  of  work  now 
carried  on  in  several  organizations  is  probably  advisable,  specific  rec- 
ommendations in  reference  to  such  consolidation  can  be  made  wisely 
only  after  a  careful  consideration  of  all  the  facts  by  the  board  herein- 
after suggested  or  by  some* similarly  competent  body. 

Third.  That  there  ha.s  never  been  hitherto  and  there  is  not  at  pres- 
ent anything  like  a  rational  correlation  of  allied  branches  of  scientific 
work  carried  on  by  the  Government. 

This  last  fact  appears  to  your  committee  by  far  the  most  important 
one  presented  for  consideration.  The  lack  of  any  well-defined  plan 
for  the  development  of  such  work,  its  distribution  in  various  depart- 
ments, and  the  lack  of  any  systematic  scheme  of  interrelations  of  the 
bureaus  carrying  on  this  work  have  led  inevitably  and  properly  to  the 
questions  submitted  by  Congress  to  the  academy. 

It  is  plainly  desirable,  therefore,  that  Congress  should  make  imme- 
diate provision  to  guard  against  a  continuance  of  the  evils  which  arise 
from  a  lack  of  any  definite  plan  for,  and  from  the  absence  of  any  ade- 
(juate  correlation  of,  the  scientific  work  of  the  Government. 

It  appears  to  your  committee  that  the  best  way  to  deal  with  the 
condition  now  confronting  the  Government  is  to  secure  the  appoint- 
ment by  Congress  of  a  permanent  board  which  shall  meet  at  stated 
intervals  in  each  year  for  the  consideration  of  all  questions  of  the 
inauguration,  the  continuance,  and  the  interrelations  of  the  various 
branches  of  governmental  scientific  work.    We  would  suggest  that 
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such  a  board  should  consist  of  the  heads  of  bureaus  carrying  on  scien- 
tific work,  of  two  delegates  from  each  of  the  Houses  of  Congress,  and 
of  five  to  seven  eminent  men  of  science  not  connected  with  the  govern- 
ment service. 

By  means  of  a  few  meetings  per  year,  with  authorization  to  secure 
the  requisite  information  from  the  heads  of  departments  and  bureaus 
concerned,  all  of  the  complicated  questions  which  now  are  at  best  only 
ill  considered  could  be  carefully  determined  with  great  advantage  in 
point  of  economy  and  eflSciency  to  the  public  service  and  with  little 
or  no  additional  expense  thereto. 

Such  a  board  could  take  under  consideration  the  prevailing  lack  of 
system  and  lack  of  correlation  in  tlie  work  in  question  and  gradually 
i-emove  these  defects  from  existing  bureaus  and  divisions  of  the  pub- 
lic service.  All  questions  of  the  assignment,  of  the  conduct,  of  advis- 
able consolidation,  and  of  the  economies  of  such  work  could  be  fully 
discussed  and  determined  in  the  best  interests  of  the  Government  by 
such  a  board.  If  the  heads  of  bureaus  and  divisions  were  required  to 
submit  their  projects  and  estimates  for  work  to  this  board  before 
transmission  to  the  heads  of  departments  and  to  Congress,  all  ques- 
tions of  the  duplication  of  work,  of  the  duplication  of  organizations, 
of  the  duplication  of  laboratories  or  equipments,  and  of  the  most 
economical  assignment  could  be  readily  determined  without  interfer- 
ence in  the  details  of  management  of  the  organizations  concerned. 

One  of  the  most  important  functions  of  such  a  board  should  be  that 
of  the  nomination  or  selection  of  men  competent  to  take  charge  of  new 
projects  or  to  fill  vacancies  w^hich  may  arise  in  the  more  important 
positions  of  the  scientific  work  in  question.  It  would  thus  be  gener- 
ally possible  to  prevent  the  assignment  of  an  incompetent  man  to  the 
charge  of  a  highly  technical  or  specialized  branch  of  the  public  serv- 
ice*  It  would  thus  be  possible  also  to  secure  men  of  the  highest  pro- 
fessional attainments  and  to  prevent  the  calamity  which  has  not 
infrequently  occurred  in  the  past  of  assigning  important  scientific 
work  to  unprofessional  or  incompetent  men.  It  would  thus  be  pos- 
sible likewise  to  take  advantage  of  the  competition  between  different 
branches  of  the  public  service  in  the  laudable  desire  of  those  branches 
to  prove  their  efficiency  by  the  accomplishment  of  the  required  work 
of  the  Government  in  the  best  and  most  economical  ways. 
Very  respectfully  submitted. 

R.  S.  Woodward, 

Chainnan, 

W.  W.  Campbell. 

Edward  L.  Nichols. 

Arthur  A.  Noyes. 

Charles  R.  Van  IIise. 
Washington,  I).  C,  JanKanj  9,  1009, 


REPORT  ON  TRUST  FUNDS  OF  THE  NATIONAL 
ACADEMY  OF  SCIENCES.- 

GENERAL  STATEMENT. 

The  constitution  as  amended  and  adopted  April  17,  1872,  and  fur- 
ther amended  at  various  subsequent  meetings,  provides  as  follows  for 
the  care  of  trust  funds: 

Article  V,  section  7:  *  *  *  Bequests  and  trusts  having  for  their  object 
the  advancement  of  science  may  also  be  accepted  and  admlnistere<l  by  the 
academy. 

Article  VI,  section  1 :  Of  the  property  of  the  academy. — All  investments  shall 
l»e  made  by  the  treasurer  in  the  coriwrate  name  of  the  academy,  in  stocks  of 
the  United,  States  or,  with  the  approval  of  the  council,  in  state  bonds  or  first- 
mortgage  bonds  on  real  estate.  The  treasurer  shall  have  authority,  with  the 
approval  of  the  council,  to  sell  and  transfer  any  United  States  bonds  held  by 
him  in  the  corporate  name  of  the  academy. 

The  academy  receives  its  authority  for  the  care  of  such  funds  by 
an  act  of  Congress  "  to  authorize  the  National  Academy  of  Sciences 
to  receive  and  hold  trust  funds  for  the  promotion  of  science,  and  for 
other  purposes,-"  approved  June  20,  1884: 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  tfie  United 
(States  of  Ameriea  in  Congress  assembled.  That  the  National  Academy  of 
Sciences,  incorporated  by  the  act  of  Congress  appn)ved  March  third,  ci^hteeu 
hundred  and  sixty-three,  and  its  several  supplements,  be,  and  tlie  same  \» 
liereby,  authorized  and  emi)owered  to  receive  bcH]uests  and  donations  and  hold 
the  same  in  trust,  to  be  applied  Ity  the  said  academy  in  aid  of  scientific  inveBti- 
gations  and  according  to  the  will  of  the  donors. 

The  capital  of  the  various  trust  funds  administered  by  the  Na- 
tional Academy  of  Sciences  is  as  follows : 

A.  D.  Bnche  fund $52,286.00 

Joseph  Henry  fund* 40,000.00 

J.  (\  Walson  fund ^.^OOO.OO 

Henry  Drajier  fund 10,  000.  Ot) 

J.  Lawrence  Smith  fund ._ 10.000.00 

Wolcott  CJlbbs  fund 2.07:^.17 

n.  A.  Gould  fund 20,000.00 

C.  n.  Conistock  fund 10.400.00 

**  With  the  exception  of  the  will  of  Nancy  Clarke  Rache,  i>age  .*i4,  all  the 
iiistrunients  quoted  in  the  following  pages  have  been  companMl  with  the 
originals,  and  are  exact  copies. 

^Ac(*ord!nf:  to  the  terms  of  the  deetl  of  gift,  this  amount  is  not  3*et  available. 

( s<^  p.  no. ) 
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THE  A.  D.  BACHE  FUND. 

The  will  of  Alexander  Dallas  Bache,  dated  March  18,  1862,  con- 
tains the  following  provisions : 

Item, — As  to  all  the  rest  and  residue  of  my  Estate,  iDcluding  the  sum  of  Five 
thousand  dollars  placed  at  the  disposal  of  my  wife  in  case  she  should  not  desire 
to  make  any  disposition  of  the  same,  I  direct  my  executors  hereinafter  named  to 
apply  the  income  thereof  after  the  death  of  my  wife  according  to  and  under  the 
directions  of  Joseph  Henry  of  Washington,  Louis  Agasslz  and  Benjamin  Peirce 
of  Harvard  College.  Massachusetts,  to  the  prosecution  of  researches  in  Physical 
and  Natural  Science  by  assisting  experimentalists  and  observers  in  such  manner 
and  in  «?uch  sums  as  shall  be  agreed  ui>on  by  the  three  above-named  gentlemen, 
or  any  two  of  them,  whom  I  constitute  a  Board  of  Direction  for  the  application 
of  the  income  of  my  residuary  estate  for  the  above  objects,  after  the  death  of 
my  said  wife.  The  class  of  subjects  to  be  selected  by  this  Board,  and  the  results 
of  such  observations  and  exi^eriments.  to  be  published  at  the  exi)ense  of  my 
Trust  Estate  under  their  direction  out  of  the  income  thereof  but  without  en- 
croaching on  the  principal. 

In  case  of  the  death  or  Inability  to  act  of  all  or  any  of  the  three  gentlemen 
I  have  named  In  my  wife's  lifetime.  My  will  is  that  she  shall  supply  their 
places  In  the  Board  of  Direction  by  an  Instrument  of  writing  either  testamen- 
tary or  otherwise,  desiring  that  in  the  selection  of  the  persons,  to  administer  the 
Income  of  the  trust  funds  hereby  created,  she  will  have  regard  to  the  selection 
of  persons  whose  attention  has  been  directed  to  the  same  branches  of  science 
as  those  I  have  named  and  so  that  each  of  the  Departments  of  Physics,  Mathe- 
matics, and  Natural  History  shall  be  represented  In  the  Board.  In  case  of  any 
vac^ancy  occurring  In  the  Board  of  Direction  after  its  organization  and  after  the 
death  of  my  wife,  by  reason  of  the  death  Inability  or  refusal  to  act  or  resigna- 
tion of  any  of  Its  members,  my  will  Is  that  the  surviving  or  remaining  member 
or  members  for  the  time  being  shall  have  i>ower  to  fill  vacancies  so  occurring  in 
the  Board  by  the  selection  of  other  person  or  persons  to  fill  such  vacancies 
and  so  on  from  time  to  time  as  vacancies  shall  occur.  My  intention  being  that 
the  Board  of  Direction  shall  have  power  to  continue  Its  existence  and  to  filling 
all  vacancies  occurring  In  their  body  from  time  to  time  I  direct  that  a  minute  of 
their  proct»edlngs  be  kept,  and  that  the  api)olntment  of  any  member  by  the 
Board  shall  be  notified  In  writing  to  the  trustees  for  the  time  being  of  my  resid- 
uary estate.  In  the  event  of  any  failure  of  the  Board  for  the  time  being  to 
direct  the  application  of  the  Income  of  my  said  residuary  estate,  or  to  continue 
Its  existence  by  filling  vacancies  occurring  In  their  body,  my  will  Is  that  the 
application  of  the  Income  thereof  for  the  purposes  and  objects  declared  In  this 
daust*  of  my  Will,  shall  Ix*  made  by  the  Trustees,  under  the  direction  of  The 
American  Philosophical  Society  of  Philadelphia. 

******* 

Item. — I  hereby  nominate  and  apiwint  my  friends,  Peter  McCall,  Esq.,  and 
Morton  P.  Henry.  Esq.,  of  the  City  of  Philadelphia,  and  the  survivor  of  them, 
to  be  the  executors  of  and  trustees  under  this  my  last  will  and  Testament. 

CODICIL,  JULY  15,  1863. 

Item. — I  give  and  devise  to  my  sister  Sally  Franklin  Walnwrlght  the  house 
purchased  by  me  situated  No.  396  West  Twentieth  Street,  In  the  City  of  Wash- 
ington, betwet»n  G  and  H  Streets  to  be  held  and  enjoyed  by  her  during  the  term 
79677— S.  Doc.  770.  60-2 3 
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of  her  natural  life.  After  her  death  I  direct  the  said  house  shall  pass  with  the 
residue  of  my  Estate  (subject  to  a  life  estate  of  ray  wife  Nancy  Clarke  Bache 
therein  in  case  she  should  survive  my  sister)  to  The  National  Academy  of 
Sciences,  upon  the  Trusts  set  forth  as  to  the  said  residue  of  my  estate. 

******* 

Item, — My  will  is  that  upon  the  death  of  my  wife  all  the  rest  and  residue 
of  my  Estate  shall  be  paid  over  to  and  vest  in  the  corporation  of  The  National 
Academy  of  Sciences  incorporated  by  Act  of  CJongress,  passed  the  Third  day  of 
March,  A.  D.  1863,  whom  I  hereby  appoint  Trustees  in  the  place  of  my  said 
Executors  under  the  Fourth  clause  of  my  said  will  to  apply  the  income  accord- 
ing to  the  directions  in  the  said  clause  contained  to  the  prosecution  of  re- 
searches in  Physical  and  Natural  Science  by  assisting  experimentalists  and 
observers  In  such  manner  and  in  such  sums  as  shall  be;  agreed  upon  by  the 
Board  of  Direction  In  the  said  clause  named.  My  will  further  Is  that  In  case 
of  any  failure  of  the  Board  for  the  time  being  to  direct  the  application  of  the 
income  of  my  residuary  estate  or  to  continue  Its  existence  by  filling  vacancies 
occurring  In  their  body,  the  application  of  the  Income  thereof  for  the  purposes 
and  objects  declared  In  the  said  clause  shall  be  made  under  the  Direction  of  The 
National  Academy  of  Sciences  Instead  of  The  American  Philosophical  Society  of 
Philadelphia.  In  all  other  respects  the  said  application  of  the  Income  to  the 
purposes  aforesaid  to  be  made  by  the  same  persons  and  under  the  same  rules 
as  I  have  prescribed  In  the  said  clause  of  my  will. 

Duly  sworn  to  before  Saml.  Lloyd,  February  27.  1867,  in  the  city  and  county 
of  Philadelphia. 

STATED  SESSION,  APRIL  13-17,  1870. 

The  treasurer,  Mr.  Fairman  Rogers,  reported  that  by  the  death,  in 
February,  1870,  of  Mrs.  Bache  the  property  of  Prof.  A.  D.  Bache 
passes  to  the  National  Academy  of  Sciences,  and  he  was  given  full 
power,  by  a  vote  of  the  academy,  to  receive  the  trust  fund  and  to 
act  as  attorney  in  fact  for  the  academy  in  all  matters  pertaining 
thereto. 

The  last  will  and  testament  of  Nancy  Clarke  Bache  is  as  follows : 

I  hereby.  In  pursuance  and  exercise  of  the  power  of  api)olntment  contained 
In  the  last  will  and  testament  of  my  husband,  Alexander  Dallas  Bache.  devise, 
bequeath,  and  appoint  the  sum  of  five  thousand  dollars  of  the  principal  of  the 
estate  of  my  said  husband,  over  which  I  have  a  iwwer  of  appointment  by  his 
will,  to  be  paid  by  his  executors,  or  by  such  ijersou  or  iiersons  as  shall  hold  the 
principal  of  the  estate  at  my  death,  to  my  nephew.  Henry  Wood  Bache.  abso- 
lutely; and  I  hereby  request  my  nephew.  In  case  he  should  die  unmarrie<l  and 
without  Issue,  to  make  such  a  disposition  of  this  amount  by  will  as  will  secure 
It  to  be  paid  at  his  death  to  the  National  Academy  of  Sciences,  at  Washington, 
to  bo  held  by  that  corporation  upon  the  same  trusts  and  for  the  same  purposes 
as  are  declared  by  my  husband  In  his  will  as  to  the  residue  of  his  estate  after 
my  death.  I  expressly  desire,  however,  that  it  shall  be  imderstood  that  this 
request  shall  nr)t  be  construed  Into  any  direction  which  would  interfere  with 
his  full  control  of  the  principal,  which  is  to  be  paid  Into  his  hands  directly. 

Second.  I  hereby  direct  the  house,  Xo.  1G24  Chestnut  street.  In  which  I  now 
reside,  to  be  sold  by  my  executor,  hereinafter  named,  within  a  reasonable  time 
after  my  death,  either  at  public  or  private  sale,  and  after  deducting  from  the 
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purchase  money  any  debts  or  ex[)eD8e8  connected  with  the  sale  and  the  adminis- 
tration of  my  estate,  which,  with  the  cash  on  hand  or  other  property  which  I 
may  own  or  possess  at  my  death,  shall  be  sufficient  to  satisfy,  I  direct  my 
executor  to  pay  over  the  net  proceeds  to  the  National  Academy  of  Sciences,  at 
Washington,  to  be  held  by  that  corporation  as  trustees  in  trust  to  apply  the 
income  thereof  to  the  prosecution  of  researches  in  physical  and  natural  science, 
according  to  the  directions  contained  in  the  last  will  and  testament  of  my  hus- 
band as  to  the  residue  of  his  estate  after  my  death  in  the  same  manner  as  if 
ull  the  directions  contained  in  the  last  will  and  testament  of  my  husband  and 
in  the  codicil  thereto  were  herein  repeated  at  length ;  my  object  being  to  malce 
precisely  the  same  disposition  of  the  proceeds  of  this  house  as  was  made  by  my 
husband  of  his  reslduarj*  estate  after  my  death. 

Third.  I  direct  all  the  medals  and  diplomas  of  my  husband,  and  the  large 
iihotograph  of  him  now  In  my  possession,  to  be  deiK)Slted  and  remain  with  the 
National  Academy  of  Sciences.  I  have  made  a  memorandum  of  the  dispo- 
sition of  certain  other  articles,  which  I  desire  shall  be  carried  into  effect  as  if 
contained  in  this  will.  I  appoint  Morton  P.  Henry,  of  Philadelphia,  executor 
of  this  my  last  will  and  testament. 

coDicii«,  APRii*  19,  1869. 

Item. — I  hereby  direct  my  executor  to  pay  out  of  the  proceeds  of  the  sale 
of  my  said  house.  No.  1624  Chestnut  street,  Philadelphia,  which  I  have  directed 
to  be  sold,  the  sum  of  five  hundred  dollars  to  my  nephew,  Henry  Wood  Bache, 
for  his  own  use  and  l)eneflt.  I  further  direct  my  executor  to  invest  five  thou- 
sand dollars  of  the  proceeds  of  sale  of  said  house  in  his  own  name  as  trustee 
In  such  securities  as  he  may  think  proper,  and  to  pay  the  income  thereof  to 
uiy  nephew,  Henry  Wood  l^aclie,  during  his  natural  life.  After  the  death  of 
my  nephew,  I  direct  that  the  prlncliml  of  the  said  sum  of  five  thousand  dollars 
shall  go  to  the  National  Academy  of  Sciences,  at  Washington,  in  trust  for  the 
same  uses  and  puri>oses  as  are  declared  as  to  the  proceeds  of  sale  of  said  house 
by  my  said  will.  I  expressly  declare  that  the  above  bequests  to  Henry  Wood 
Hnche  are  In  addition  to  the  five  thousand  dollars  I  have  appointed  to  him  out 
of  my  husband's  estate. 

Itf^m. — I  hereby  declare  that  the  balance  of  the  proceeds  of  the  sale  of  my 
said  house  shall  go,  after  (my lug  and  providing  for  the  above  legacies,  as  is  set 
forth  and  dei-lared  In  my  said  will,  which  In  all  other  resi)ects  I  hereby  repub- 
lish and  declare  as  my  last  will  and  testament. 

Sworn  and  subscribed  before  John  Campbell,  deputy  register,  In  the  city 
and  county  of  Philadelphia,  January  20,  1870. 

STATED  SESvSION,  APRIL  18-23,  iS?!- 

The  treasurer  announced  that  the  proceeds  of  the  estate  left  to 
the  academy  by  the  hite  Prof.  A.  D.  Bache  had  been  formally  handed 
over  to  him  by  the  executors;  that  it  amounted  to  $40,515.07,  together 
with  an  annual  ground  rent  of  $102,  and  some  land  in  Missouri  not 
now  available;  and  that  in  conformity  with  resolutions  adopted  by 
the  academy  he  was  converting  the  securities  into  United  States 
bonds  as  soon  as  practicable,  and  had  given  bonds  in  the  sum  of 
$50,000. 
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STATED  SESSION,  APRIL  16-19,  1872. 

The  treasurer  made  a  financial  report,  and  stated  that  the  annual 
income  amounted  at  present  to  about  $2,500  in  gold.  He  presented 
his  bond  to  the  academy,  which  was  approved  and  placed  in  the 
custody  of  the  President. 

STATED  SESSION,  APRIL  21-25,  1874. 

The  president,  secretary,  and  treasurer  of  the  academy  were  author- 
ized to  expend  a  sum  of  money  not  exceeding  $200  in  repairing  and 
properly  protecting  the  Bache  monument  in  the  Congressional  Ceme- 
tery, Washington,  D.  C. 

STATED  SESSION,  APRIL  18-22,  1876. 

A  resolution  was  adopted  by  tlie  academy  authorizing  the  sale  of 
the  Foran  ground  rent,  part  of  the  assets  of  the  Bache  fund. 

STATED  SESSION,  APRIL  17-20,  1877. 

The  treasurer  announced  the  following  changes  of  investment  dur- 
ing the  year : 

During  the  year  the  Foran  ground  rtMit  wjis  pold  and  the  proceeds  In- 
vested in  Unltetl  States  5  i)er  cent  loan,  making  the  amount  now 
Invested  in  United  States  loan f42,  300 

In  city  of  Daveniwrt  loan 1,  000 

Total  i)roductive  princii>al 43.300 

On  motion,  it  was — 

Resolved,  That  all  apparatus  procured  at  the  charge  of  the  Bache  fund  for 
the  use  of  investigators  shall  be  duly  receipted  for  by  those  to  whom  it  is  loaned, 
according  to  forms  to  be  prescribed  !)y  the  board  of  direction,  and  shall  be  re- 
lumed to  the  officer  having  charge  of  the  proiK»rty  of  the  academy  whenever  the 
Investigation  for  which  it  was  provided  is  completed,  but  that  it  shall  at  all 
times  be  held  subject  to  the  dis[>o8al  of  the  academy. 

vSTATED  SESSION,  APRIL  16-19,  1878. 

It  was  reported  by  the  treasurer  that  by  the  death  of  Henry  Wood 
Bache  the  Bache  fund  will  be  iiurreased  by  the  amount  of  $4,050, 
according  to  the  terms  of  the  will  of  Mrs.  A.  D.  Bache. 

It  was  therefore — 

Resolvrd,  That  Fairman  Rogei^s,  treasurer,  be  authorized  to  receive  from  the 
trustees  of  Henry  WikmI  Kache  all  cash  and  securltli»s  payable  to  the  National 
Academy  of  Sciences  in  the  settlement  of  his  accounts  as  trustet*.  and  that  he 
he  further  authorized  to  execute  all  papers  requirtnl  in  the  transaction. 
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STATED  SESSION,  APRIL  i»-2i.  1882. 

The  treasurer  reported  the  following  changes  of  investments  dur- 
ing the  year: 

United  States  loan,  5  i)er  cent  (ten-forties),  called  and  redeemed $2,500 

TTnlted  States  loan,  5  per  cent  (ten-forties),  called  and  redeemed 9,430 

11,950 

Purchased  I'nltcHl  States  loan.  3.5  per  cent  (extended  fives) 9,850 

Purchased  United  States  loan,  4.5  per  cent 2, 100 


11,950 
Part  of  lot  No.  0,  square  No.  120,  Washington,  D.  C,  has  reverted  to  the  legal 
heirs  of  A.  D.  Bache. 

Part  of  lot  No.  7,  square  No.  120,  has  been  sold  in  accordance  with  the  reso- 
lution of  the  academy,  April  19,  18S1,«  and  the  net  proceeds  (|790.02)  credited 
to  "  income  of  the  Bache  fund." 

STATED  SESSION,  APRIL  17-20,  1883. 

The  treasurer  presented  the  following  resolution: 

Reftolvcd,  Tliat  the  National  Academy  of  Sciences  authorize  the  sale  of  100 
acres  of  land,  southeast  quarter  of  lot  11,  township  block  34,  range  23,  in  the 
State  of  Missouri,  held  as  part  of  the  estate  derived  from  A.  D.  Bache,  and 
that  the  president  of  the  National  Academy  of  Sciences  be,  and  hereby  is, 
authorized  and  emi)owered  to  execute  a  deed  of  conveyance  to  the  purchaser, 
and  such  other  papers  as  may  be  required. 

The  question  of  the  sale  of  the  land  mentioned  in  the  resolution 
was  referred  to  a  committee. 

STATED  SESSION,  APRIL  15-18,  1884. 

The  chairman  of  the  committee  on  Missouri  lands  reported  that 
two  definite  oflFers  had  been  made  for  these  lands  and  that  the  com- 
mittee recommend  that  they  be  not  sold. 

^Resolved,  That  the  rear  part  of  lot  7,  in  square  No.  120,  In  the  city  of  Wash- 
ington, in  the  District  of  Columbia,  as  deeded  to  Joseph  Henry,  Benjamin 
Peirce,  and  James  D.  Dana,  or  the  survivor  or  survivors  of  them,  to  be  held  in 
trust  for  the  benefit  of  the  National  Academy  of  Sciences,  by  Indenture  of  date 
the  3d  day  of  March,  A.  D.,  1«74,  and  duly  rei'(»rded  In  LIl)er  No.  744,  folio  153 
et  seq.,  one  of  the  land-record  books  of  the  said  District  of  Columbia,  be  sold 
unto  Seaton  Schroeder,  of  the  United  States  Navy,  for  the  sum  of  $1,000  cash; 
and  it  Is  further 

Resolved,  That  James  D.  Dana,  surviving  trustee  named  in  said  Indenture  of 
March  3,  1874,  be,  and  he  Is  hereby,  authorized  and  directed  to  convey  the  said 
part  of  said  lot  unto  the  said  Seaton  Schroeder  by  a  good  and  sufficient  deed  in 
fee  simple. 
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The  following  resolution  was  then  adopted: 

Resolved,  That  the  National  Academy  of  Sciences  authorize  the  sale  of  160 
acres  of  land,  designated  as  southeast  quarter  of  lot  11,  township  block  34. 
range  23.  in  the  State  of  Missouri,  held  as  part  of  the  estate  derived  from  A.  D. 
Bache,  for  a  sum  not  less  than  $800;  and  that  the  president  of  the  National 
Academy  of  Sciences  be,  and  is  hereby,  autliorized  to  execute  such  deed  of 
conveyance  to  the  purcliaser,  and  such  other  papers  as  may  be  required  when 
he  shall  regard  such  sale  desirable. 

STATED  SESvSION,  APRIL  20-23,  1886. 

The  academy  adopted  a  recommendation  from  the  council  that  the 
gold  and  other  medals  presented  to  the  late  A.  D.  Bache,  and  now  in 
the  keeping  of  the  treasurer  of  the  academy,  be  deposited  in  the 
National  Museum,  subject  to  the  order  of  the  academy. 

SPECIAL  STATED  SESSION,  NOVEMBER  9,  1887. 

The  academy  adopted  the  following  resolutions: 

Resolved,  That  Dr.  John  S.  Billings,  treasurer  of  the  academy,  be.  and  he  is 
hereby,  authorized  and  empowered  to  assign  any  or  all  District  of  Columbia 
3.G5  registered  bonds  now  standing,  or  which  may  hereafter  stand,  in  the  name 
of  this  academy,  and  to  api>oint  one  or  more  attorneys  for  that  purpose. 

Resolved,  That  Dr.  John  S.  Billings,  treasurer  of  the  academy,  be,  and  he  is 
hereby,  authorized  to  collect  the  interest  now  due  and  hereafter  to  become  due 
on  all  loans  of  the  city  of  Philadelphia  now  standing,  or  which  may  hereafter 
stand,  in  the  name  of  the  Bache  fund  of  the  National  Academy  of  Sciences  and 
belonging  to  this  academy. 

A  motion  was  adopted  requesting  the  board  of  direction  of  the 
Bache  fund  to  make  a  detailed  report  of  their  expenditures  from  the 
beginning  to  the  present  time,  and  to  continue  it  hereafter  annually. 

vSTATED  SEvSSION,  APRIL  16-19,  1889. 

The  board  of  direction  of  the  Bache  fund  presented  the  following 
report : 

At  the  session  of  the  National  Academy  held  at  Washington  in  April,  1888, 
resolutions  were  passed  calling  uiwn  the  board  of  direction  of  the  Bache  fund 
to  present  a  detallod  reiH)rt  of  their  exiHjnditures  from  the  fund  up  to  the 
present  time.  A  wish  was  at  the  same  time  expressed  that  references  should 
be  given  to  memoirs  and  paiwrs  containing  results  obtained  through  the  appli- 
cation of  the  fund. 

The  present  rei)<)rt  is  intended  to  comply  as  far  as  jwssible  with  the  request 
of  the  academy.  It  is  drawn,  for  the  greater  part  at  least,  from  memoranda 
furnishe<l  by  Prof.  J.  II.  C.  Coffin,  from  1881  to  1RS7  treasurer  of  the  academy. 

So  far  as  can  now  be  determined,  it  has  from  the  beginning  l)een  the  custoni 
of  the  board  of  direction,  in  case  of  approval  of  any  application  for  money  from 
the  Bache  fund,  to  Indorse  their  approval  uikmi  the  application,  and  then  to 
forward  the  api>llcatl<)n  to  the  treasurer  for  iwiyment. 
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When  the  present  board  came  into  office,  formal  rnleM  were  adopted  requiring 
the  production  of  proiier  vouchers  for  exi>endlture8  and  also  making  it  neces- 
sary that  the  board  of  direction  should  be  unanimous.  For  many  years  imst 
Prof.  J.  E.  Hilgard,  as  the  only  member  of  the  board  residing  in  Washington, 
has  been  chairman  of  the  board  and  has  conducted  business  directly  with  the 
treasurer.  Applications  for  money  have,  it  is  believed,  been  most  frequently 
made  to  him,  but  sometimes  to  the  other  two  members  of  the  board.  The  diffi- 
culty in  making  out  an  absolutely  i)erfect  list  of  all  the  appropriations  made  by 
the  board  arises  from  the  fact  that  the  orders  prior  to  April  19,  1884,  were 
stolen  from  the  treasurer's  box  (together  with  all  other  vouchers)  in  the  acad- 
emy room  in  the  Smithsonian  Institution.  It  is  bi'lieve<l,  however,  that  the  list 
herewith  furnished  up  to  April,  1888.  is  nearly,  if  not  quite,  complete.  (The  list 
which  followed  is  given  on  iiages  39-45.) 

SPECIAL  STATED  SESSION,  NOVEMBER  2,  1892. 

The  following  recommendation  of  the  council  was  approved  by  the 
academy : 

That  the  treasurer  l>e  authorized  to  st»ll  the  4  \\eT  cent  government  bonds  be- 
longing to  the  Bache  fund  now  in  the  ix)ssession  of  the  academy  (about  $8,800), 
and  to  invest  the  proceeds  of  such  sale  under  the  advice  of  the  investment  com- 
mittee. 

STATED  SESSION,  APRIL  16-18,  1906. 

The  treasurer  reported  the  following  cash  addition  to  the  capital 
of  the  Bache  trust  fund  during  the  year : 

From  sale  of  Missouri  lands $1,288.20 

This  is  the  net  pr(K*eed8  from  the  sale  of  1(K)  acres  of  land  in  Polk 

County,   Mo.,   belonging  to   the  estate  of  the   late  Alexander  D. 

Bache,  which  was  sold,  as  authorized  by  the  council,  at  $8.50  per 

acre. 
As  thus  increased  the  capltiil  of  the  fund  amounts  to 52,286.00 

ANNUAL  MEETING,  APRIL  21-23,  1908. 

The  treasurer  made  the  following  statement  as  to  the  present  condi- 
tion of  the  A.  1).  Bache  fund: 

('apital  account  $52,286.00 

Investe<l  income 5,  446.  «>4 

Cash  ou  hand 2,827.45 

APPROPRIATIONS    MADE    FROM    BACHE    FUND.« 

1871. 

Sept.    0.     .L  K.  Ililpnrd    (1) $500.00 

Magnetic  survey  of  tlie  United  States. 

1872. 

Jan.   It^.     .1.  E.  Ililgard   (2) 500.00 

Magnetic  survey  of  the  United  States. 

Jan.  IG.     Joseph  WInlock  fl) 400.00 

Investigation  of  sun  spots. 


«The  list  of  appro[)rintions  to  April,  IHSH,  \ift  w\Avh\  t\v>w\  \\\v^  \^\^>\V  vn"^  VSaa 
board  of  directlou,  above  mentioned. 
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Apr.  25).     J.  K.  HllBard   (3) $500.00 

Magnetic  survey  of  the  United  States. 

July  20.     Joseph  WInlock   (2) 400.00 

iDTestigations  of  sun  spots. 

Nov.  2S.     J.  E.  Hilfranl   (1) 1.000.00 

Magnetic  survey  of  the  United  States. 

1873. 

Feb.  17.    Joseph  WInlock  (3) 1,200.00 

Investigations  in  solnr  physics. 

Nov.—.    J.  K.  Hilgard  (r») 1.200.00 

Magnetic  survey  of  the  United  States. 

1874. 

Mar.  10.     Joseph  WInlock   (4) 500.00 

Investigation  of  sun  siK)ts. 

The  money  received  by  Professor  WInlock  was  em- 
ployed nnder  his  direction  In  observations  of  the  sun.  as 
described  in  the  preface  to  Volume  VIII  of  the  Annals  of 
the  Observations  of  Harvard  University,  and  the  results 
were  published  In  the  second  part  of  the  same  volume. 

June  15.     J.  K.  Hilgard  (0) 1,200.00 

Magnetic  survey  of  the  United  States. 

1875. 

June  17.     J.  E.  Hilgnrd  (7) 1,000.00 

Magnetic  survey  of  the  T'nitod  States. 

Oct     5.     J.  E.  Hilgard   (8) 500.00 

Magnetic  survey  of  the  United  States. 

Oct.  25.     Charles  S.  Pelrce  (1) L 400.00 

. 1,200.00 

Study  of  color. 

. 500.00 

Couiiwirison  of  sensations. 

1876. 

Apr.  28.    A.  M.  Mayer  (1) 250.00 

Acoustic  researches. 

Professor  Mayer's  results  are  contained  in  the  Mem- 
oirs of  the  National  Academy  of  Sciences,  Volume  III, 
part  1.  18S4. 

May  24.     J.  K  Hilgard   (9) 1,000.00 

Magnetic  survey  of  the  UnitiHl  States. 

Sept.  18.     Charles  S.  Pelrce  (2) 400.00 

Nov.  18.     S.  P.  Langley  (1) 500.00 

Dec.  12.    Charles  S.  Peirce  (3) 400.00 
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X877. 

May  16.    Wolcott  Glbbs  (1) $100.00 

Researches  on  complex  inorganic  acids. 

June  13.    A.  M.  Mayer  (2) 500.00 

Researches  on  nature  of  the  discharge  of  the  indue- 
tori  urn. 

Memoirs  of  the  National  Academy,  Volume  III,  part 
1,1884. 

Oct.     5.    J.  KHilgard  (10) 600.00 

Magnetic  survey  of  the  United  States,  computations  of 
field  work  from  1871  to  1876. 

The  magnetic  survey  of  the  United  States  was  com- 
pleted in  1876,  and  the  results  obtained  up  to  that  time 
were  published  in  detail  in  the  Coast  Survey  Report  for 
1882,  Api)cudix  14,  106  (mges,  4to. 

Oct.  22.     Wolcott  Gibbs  (2) 200.00 

Researches  on  complex  inorganic  acids. 
Nov.  19.     S.  P.  Langley  (2) 50000 

1878. 

Sept  30.    Charles  S.  Peirce  (4) 600.00 

Sept  30.    C.  R.  Powalky 500. 00 

For  a  new  reduction  of  La  CailFs  observations  of 
fundamental  stars  in  the  southern  heavens  in  1749-1757. 
Published  in  the  ReiKirt  of  the  Coast  and  (Seodetie  Sur- 
vey for  1882,  Appendix  21.  1879.  June  17,  to  R.  M.  Will- 
sou,  treasurer  Fort  Worth  eclipse  |>arty,  to  pay  part  of 
the  ex|)en8e  of  publishing  the  observations  made  by  the 
party  at  Fort  Worth  in  July,  1878. 

Published :  RejKirt  of  the  Observations  of  the  Total 
Solar  Eclipse,  July  29, 1878,  made  at  Fort  Worth,  Tex. 

1879. 
Jan.  17.    Leonanl  Waldo 100.00 

Work  on  eclipse  party. 

Report  published  by  John  Wilson  &  Son,  Cambridge, 
and  distributed  to  leading  observatories  and  societies. 

May  10.     Samuel  Heln 150.00 

May  20.     Wolcott  Glbbs  (3) 300.00 

Researches  on  complex  inorganic  acids. 
Aug.    2.     J.  C.  Watson 1.000.00 

Computations  on  the  lunar  theory. 

1880. 

Feb.  17.    American  Journal  of  Science 60.00 

Magnetic  maps. 
Mar.  13.    C.   S.   I^man,   for   the   board   of   managers  of  Yale   Ob- 
servatory         500.00 

To  aid  the  therniometric  bureau  of  the  university  in 
purchasing  standard  thermometers  and  other  instru- 
ments for  Its  necessary  e<iuipnient. 

ReiK)rt8  i)ublished :  RejKJrt  of  the  Board  of  Managers 
of  the  Observatory  of  Yale  Uulv^jrv^U^'  Vv>  Ww.  Vxs^'A'Xv^wV 
and  FeiJ<»\v8,  l.SSO-,Sl  to  1SS"-H,S. 
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1881. 

June   6.     S.  P.  Langley   (3) $1,000.00 

Observutions  on  physical  constitution  of  the  sun. 
Dec.    9.     Wolcott  GIbbs  (4) 300.00 

Researches  on  complex  inorganic  acids. 

Doctor  Gibbs*s  work  on  the  complex  inorganic  acids  is 
not  yet  completed.  Five  installments  have  been  pub- 
lished In  the  Proceedings  of  the  American  Academy  of 
Arts  and  Sciences.  Volumes  XV,  XVI,  XVII,  XVIII. 
and  XIX. 


i88a. 

July  14.     S.  Newcomb 

Exi>eriments  on  the  velocity  of  light. 

The  results  of  this  investigation  were  published  in  the 
astronomical  i>apers  of  the  American  Ephemeris,  Vol- 
ume II.  parts  3  and  4. 


1,200.00 


1883. 

Apr.  25.     Mr.  Rockwell   (1) 800.00 

For  the  eclipse  party. 

June   6.     Mr.  Rockwell    (2) 600.00 

For  the  eclipse  party. 

Results  of  this  exl)edition  were  printed  in  Memoirs 
of  the  National  Academy  of  Sciences,  Volume  II. 

Nov.  27.     E.  S.  Holden 300.00 

Observations  of  the  aurora  borealis  and  zodiacal 
light;  for  the  purchase  of  an  aurora  spectroscope, 
$300  (less  $20.26  returned),  $279.74.  This  instrument 
is  now  at  the  Lick  Observatory,  Mount  Hamilton. 
Cal.,  having  been  loaned  to  the  observatory  by  the 
board  of  direction  of  the  Bache  fund.  In  consequence 
of  the  removal  of  Professor  Holden  to  California  a 
short  time  after  it  was  received,  no  work  suitable  for 
publication  was  done  with  it. 


1884. 

Sept.  17.     S.  P.  I^ngloy  (4) _.     1.500.00 

Observations  on  the  physical  constitution  of  the  sun. 

Profeswir  Langley's  work  has  been  done  partly  at 
the  exiK?nse  of  the  Bache  fund  and  partly  at  the  exi)ense 
of  other  funds,  and  his  results  have  been  published  to- 
gether, so  that  a  precisi?  reference  to  what  has  been 
done  with  the  Bache  fund  alone  is  not  iwsslble.  We 
may,  however,  cite  the  following:  American  Journal  of 
Science,  August,  1887;  Memoirs  of  the  National  Acad- 
emy of  Sciences  for  1883,  Volume  II;  American  Journal 
of  Science  for  March.  1884;  the  same  for  January, 
1886 ;  the  same  for  August.  1886. 
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Oct.  22.     Ira  Reiiweu $500.00 

Observations   on    tb«    influence   of    majinietism    ui)on 

chemical  action. 
Two  preliminary  i»ai>ers  have  been  published  in  the 

American  Chemical  Journal,  Volume  VII,  page  430.    A 

paper  giving  the  complete  results  will  soon  be  published 

in  the  American  Chemical  Jounuil. 

Nov.     6.     H.  B.  Hill 200.00 

Study  of  pyromucic  acid. 

The  results  of  this  work  have  been  published  in  Lei- 
big's  Annalen,  Volume  CCXXXII.  |mge  42;  in  the 
Berichte  der  I>eutchen  Chem.  Gesellschaft,  Volume 
XVIII,  page  2(>95;  Volume  XX,  imge  252;  Volume  XX, 
page  «S359;  and  in  the  Proceedings  of  the  American 
Academy  of  Arts  and  Sciences.  Volume  XXI,  page  135; 
Volume  XXII,  imge 315 ;  Volume  XXIII,  page  188.  Other 
imiiers  are  in  press  or  nearly  ready  for  publication. 

Nov.  20.     K.  S.  Holden  (1) 400.00 

Observations  on  303  fundamental  stars. 

Dec.     4.     K.  H.  Hall 500.00 

Investigations  in  electricity. 

Results  publishiHl  in  the  August  and  October  numbers 
of  the  American  Jounial  of  Science  for  1888. 

Dec.  20.     W.  M.  Davis 50.00 

Observaticms  on   the  motion  of  clouds  as  indicating 
upper  currents. 
No  imblished  reiK)rt  has  l>een  made. 

1885. 

Mar.  2«.     W,  M.  Davis 200. 00 

Observations  on  thunderstorms. 

Apr.     tj.     E.  S.  Ilolden  (2) 225.00 

Ob84»rvations  on  303  fundamental  stars. 

Professor  Holden's  work  on  the  observations  of  fun- 
danuMital  stars  api)eared  in  the  publications  of  the 
Washburn  Observatory,  Volume  IV.  1885. 

May     1.     A.  A.  Michelson  (1) 283.97 

•    Work  on  velocity  of  light. 

June  11.     E.  C.  Pickering  (1) 1,000.00 

OI)s<»rvatIons  on  stellar  photography. 
Professor  IMckerlng's  results  have  been  published  in 
the  Memoirs  of  the  American  Academy  of  Arts  and 
Sciences,  Volume  XI,  page  170:  Volume  XVIII,  No.  4, 
of  the  Annals  of  Harvard  College  Observatory;  in  Vol- 
ume XVIII,  No.  0.  of  the  same;  and  Volume  XVIII, 
No.  8. 

July    2.     J.  E.  Hilgard  (11> 50.00 

Magnetic  survey  of  the  United  States.  (Supplemen- 
tary work.) 
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July    8.    J.  E.  Hilgard  (12) $150.00 

Magnetic  survey  of  the  United  States.  (Supplemen- 
tary work.) 

July    8.    Yale  College  Observatory  (1) 300.00 

For  determination  by  A.  Hall,  Jr.,  of  the  mass  of 
Saturn. 

Nov.    9.    A.  G.  Webster 250. 00 

An  investigation  of  the  mechanical  equivalent  of  heat 
by  an  electric  method. 

Nothing  was  accomplished  by  this  worlc.  The  appa- 
ratus was  forwarded  to  the  treasurer  at  Washington, 
and  $29.11  of  the  money  refunded. 

Dec.  31.     E.  C.  Pickering  (2) 1^000.00 

Observations  on  stellar  r»hotography. 

1886. 

Feb.  27.    Yale  College  Observatory  (2) 300.00 

For  determination  by  A.  Hall,  jr.,  of  the  mass  of 
Saturn. 

Mar.   3.    New  England  Meteorological  Society 300.00 

Observations  on  thunderstorms. 

July  28.    Yale  College  Observatory  (3) 300.00 

For  determination  by  A.  Hall,  jr.,  of  the  mass  of 
Saturn. 

Mr.  Hall,  under  Doctor  Elkin*s  direction,  made  ob- 
servations in  1885-1887,  and  has  since  that  time  been 
engaged  in  reducing  the  same.  The  details  are  not  yet 
ready  for  publication,  but  the  results  of  his  work  were 
communicated  to  the  academy  at  Its  meeting  in  April, 
1889. 

Sept.29.     B.  A.  Oould  (1) 500.00 

Measurements  of  the  Cordova  photos. 

Oct.     7.     E.  C.  Pickering  (3) 1,000.00 

Stellar  photography. 

1887. 

Jan.  30.     B.  A.  Gould  (2) 500.00 

Measurements  of  the  Cordova  photos. 

Mar.  22.    A.  A.  Mlclielson   (2) 500.00 

Researches  on  light. 

The  results  of  this  work  have  lHH»n  [uiblished  in  the 
American  Journal  of  Science  for  May,  1.S86. 

Mar.  24.     H.  A.  Rowland  (1> 1,000.00 

For  work  on  solar  si>ectrum. 

Professor  Rowland's  results  have  not  been  published 
In  full.  They  an»  partly  contained  in  the  American 
Journal  of  Science  for  March.  1.S87,  and  are  embodied 
In  Professor  Rowland's  magnlflreiit  photographic  map 
of  the  solar  si>ectrum,  SH'ond  series.  1888.  Nine  plates, 
12  by  36  inches. 
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June  2.     S.  Newcomb 12,000.00 

Eclipse  expedition  to  Japan. 

The  full  rejiort  of  the  exi)edltion.  by  Prof.  D.  P.  Todd, 
was  presented  to  the  academy  April  19,  1880. 

July  26.     A.  A.  Michelson  (3) 500.00 

Researches  on  light. 

Nov.  15.     Wolcott  Olbbs  (1) 1.000.00 

A  systematic  study  of  the  action  of  chemical  com- 
I>ounds  ui)on  the  animal  system. 

i888. 

Apr.  25.     T.  C.  Mendenhall 100.00 

Seismological  researches. 

June  10.     E.  D.  Cope   (1) 6<X).00 

Conducting  researches  on  the  extinct  vertebrata  of 
North  America ;  for  the  i>ayment  of  the  salary  of  one 
expert  preparateur  of  the  fossils  in  extracting  them 
from  the  rock,  cementing  fragments,  etc. 

Sept.  15.     E.  D.  Cope  (2) 000.00 

Payment  of  expenses  involved  in  work  on  vertebrate 
paleontology. 

Nov.    2.     D.  P.  Todd 125.00 

Printing  and  distributing  instructions  with  reference 
to  observations  to  be  made  by  volunteers  on  the  total 
eclii>8e  of  January  1,  1889. 

The  results  are  eml)odied  in  imrt  in  a  paper  on  com- 
posite corona grai)hy.  read  before  the  academy  April  17. 
1889. 

Dec.    7.    Wolcott  Oibbs  (2) 1,000.00 

A  systematic  study  of  the  action  of  chemical  com- 
pounds ui)on  the  animal  system. 

1890. 

Apr.  15.     J.  McK.  Cattell w 600.00 

Investigation  of  the  time  taken  up  by  cerebral  proc- 
esses. 

Apr.  15.     J.  S.  Billings 1.000.00 

Research  on  toxalbumins  produced  by  the  action  of 
micro-organisms  on  organic  matters,  etc. 

Apr.  25.     W.  K.  Brooks 500.00 

Research  on   Salpa. 

May  16.     S.  Newcomb 150.00 

Refraction  of  light. 

Nov.  19.     D.  P.  Tod(L 50.00 

Composite  coronagraphy. 

Nov.  20.     Paul  S.  Yendell 400.00 

Telescoi)ic  work,  etc. 

Nov.  26.    T.  C.  Mendenhall 1,000.00 

Suspected  variations  in  latitude. 
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1892. 
May  16.    I^wis  Bobs $1,000.00 

June   6.     T.  C.  Mendenhall 500.00 

Mr.  Mendenhall  reiwrted  that  the  check  for  $500  had 
not  been  used  and  the  money  had  been  returned. 

1893. 
Jan.  23.     W.  H.   Edwards 500. 00 

May    1.     S.  Weir  Mitchell  and  John  S.  BIllinRS  (1) l.OOO.OO 

Effects  of  light,  desiccation,  etc.,  ui)on   vitality  and 
toxic  properties  of  pathogenic  bacteria. 

June   1.     I^wis  Boss   (1) 1,000.00 

Motions  of  stArs  and  of  sun. 

Nov.  22.     W.  K.  Brooks—. 500.00 

Embryology  of  Lucifer. 

Dec.  19.     Henry  A.  Rowland   (2) 1,000.00 

Solar  spectrum  studies. 

1895. 

.    J.  S.  Billings  (1) 1.200.00 

Variability  of  bacteria. 

.     Henry  A.  Rowland  (3) 1.000.00 

Solar  and  metallic  spectra. 

1896. 

.     Henry  A.  Rowland  (4) 1,000.00 

Solar  and  metallic  si)ectra. 

.    Alpheus  S.  Packard  (1) 100.00 

Work  on  bombyclne  moths. 

In  continuation  of  work  described  in  Memoirs  of  the 
National  Academy  of  Sciences,  Volume  VII. 
.    Ira  Remsen  (1) 400.00 

Atomic  weights  of  zinc  and  cadmium.     (Conducted  by 
H.  X.  Morse.) 
May  — .     J.  S.  Billings  and  S.  Weir  Mitchell  (2) 1,000.00 

Variability  of  twicteria. 

This  $1,000  was  later  returned  as  unexi^ended. 

1897. 

Mar.  18.    A.  S.  Packard  (2) ^ 100.00 

Bombycine  moths. 
Mar.  29.     R.  H.  Chittonden 500.  (X) 

Poisonous  funi:i. 

An    unexpendtHl   l)ahnK«»  <»f  $405.85  was  returned  in 
1904. 
Apr.  29.    A.  A.  MIchelson 400.00 

Harmonic  analyzer  and  integrator. 
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May    1.    John  S.  Billings  (2) 1 $500.00 

Work  on  cohm  bacillus. 
May    5.    A.  A.  Mlchelson (?) 

Work  on  2  decimeter  standard  of  length. 
May  17.    Ira  Remsen  (2) _     400.00 

Atomic  weight  of  cadmium.     (Conducted  by   H.   N. 
Morse. ) 
May  22.    Alexander  Agassiz 1,200.00 

Borings  in  Fiji  Island  coral  reefs. 
Dec.    7.    A.  S.  Packard  (3) 100.00 

Bombycine  moths. 

1898. 

May  17.     H.  A.  Rowland  (5) 1,000.00 

Solar  and  metallic  spectra. 
May  25.     Lewis  Boss  (2) 1,000.00 

Motions  of  stars. 
May  25.    T.  C.  Mendenhall 500.00 

Absolute  gravity. 

1899. 

Mar.   7.    John  S.  Billings 250.00 

Effects  of  alcohol  on  metabolism  in  the  human  body. 

On  April  8  $46.97  was  returned  as  unexpended. 
Nov.     8.     H.A.Rowland  (0) 700.00 

Solar  spectrum,  wave  lengths,  etc. 

An  unexpended  balance  of  $200.58  was  later  retumiHi 
from  the  executor  of  Professor  Rowland's  estate. 
Nov.    9.    A.  S.  Packard  (4) 100.00 

Bombycine  moths. 

1900. 

Apr.    5.     H.  C.  Wood 300.00 

Pulmonic  and  systemic  circulation. 
Apr.  10.     Lewis  Boss  (1) 1,000.00 

Standard  stars. 
Apr.  11.    Asaph  Hall,  jr 250.00 

Constant  of  aberration  and  the  variation  of  latitude. 
Apr.  28.     A.  S.  Packard  (5) 300.00 

Bombycine  moths. 
Oct    15.     E.  C.  Franklin 150.00 

Solutions  In  substituted  anmionias. 

1901. 

Jan.     8.     S.  Weir  Mitciioll  and  Simon  Kh»xner  (1) fiOO.OO 

Snake  venom. 

Mar.    5.    Lewis  Boss  (2) 1,000.00 

Standard  stars. 
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Mar.  26.    Alpheus  Hyatt $600.00 

Measurement  of  the  Achatinellidse  of  the  Hawaiian 

Islands. 
On  Professor  Hyatt*8  death,  arrangements  were  made 

with  Mr.  Alfred  G.  Mayer  for  the  completion  of  the  work. 

Mar.  28.    A.  S.  Packard  (6) 300.  (K) 

Bombycine  moths  (drawings). 

May  11.     Charles  L.  Doolittle 500.  (K) 

Constant  of  aberration. 

Sept.  10.     Ira  Remsen 1,  000.  <Ki 

Solar  8i)ectrum  work  of  Rowland  to  be  continued  by 
L.  E.  Jewell. 

Oct.  12.     Edward  S.  Morse 500.00 

Living  brachiopods  for  illustration. 

Nov.    1.    Charles  Baskerville 300.00 

Thorium. 

Jan.  21.     S.  Weir  Mitchell  and  Simon  Flexner  (2) 800.00 

Snake  venom. 

Dec.    9.     I^wis  Boss   (3) :^00.  Oi) 

Standard  stars. 

1903. 

Mar.    2.     S.  Newcomb 50.00 

Cause  of  sex.  etc. 

Apr.    2.    R.  H.  Chittenden 1,000.00 

Minimum  proteid  requirement. 

May  11.     Charles  L.  Doolittle  (1) 1.000.00 

Variations  of  latitude,  etc. 

May  18.     H.  C.  Woml 250.00 

Physiological  efPcvts  of  Apocynum  cannahinum. 

May  20.     Harry  W.  Morse 2(K>.  00 

Luminescence  of  crystals. 

June   8.     W.  K.  Brooks 500.00 

Saii)a  and  other  Pelagic  tunicates. 

June30.     The<Klore  Lyman 2(H).  00 

Wave  lengths  in  ultra  violet. 

1904. 

Jan.  21.     A.  S.  Packard  (7) 200.00 

Bombycine  moths  (drawings). 

Feb.  2S.     Wallace  (\  Sabine 2.^»0.  (X> 

Ijimiuescence  In  electric  spark. 

Mar.  14.     Theodore  Lyman  (I) 150.00 

Schumann  short  wave  lengths. 
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Mar.  17.    W.  T.  Porter $300.  (*) 

Stimulation  of  muscle. 

This  $300  was  later  returned  as  unexi)ended. 

May    5.    H.  C.  Wood 300.00 

Action  of  alcohol  upon  circulation. 

1905. 
Mar.  27.     C.  L.  Doollttle  (2) 500.00 

Variations  of  latitude,  etc. 

Sept.  18.     H.  C.  Wood 1.        300.00 

Vaso-motor  system  of  the  lungs. 

Oct    7.    Theodore  Lyman  (2) 300.00 

Spectra   of   gases,   etc.,    in    Schumann's   short   wave 
lengths. 

Nov.  27^    American  table  in  laboratory  at  the  Col  d'  Glen  on  Monte 

Rosa  - 5(X).  00 

Dec.    5.    Duncan  S.  Johnson 400.00 

Pil)eracea.  etc.,  of  Jamaica. 

1906. 

Sept.  30.    Joseph  S.  Ames  H) 300.00 

Revision  of  Rowland's  standards. 

1908. 

Apr.  — .    Joseph  S.  Ames  (2) 1,000.00 

Revision  of  Rowland's  standards. 

Apr.  — .    Gilbert  N.  Lewis 300.00 

To  determine  the  free  energy  of  formation  of  the  im- 
portant comiK)unds  of  the  alkali  metals. 

BOARDS  OF  DIRECTION  OF  THE  BACHE  FUND. 

Under  the  terms  of  Professor  Bache's  will,  dated  March  18,  1862, 
Messrs.  Joseph  Henry,  Louis'  Agassiz,  and  Benjamin  Peirce  were  con- 
stituted a  board  of  direction,  which  was  given  power  to  continue  its 
existence.  There  is  no  further  record  of  the  membership  of  the  board 
of  direction  of  the  Bache  fund  prior  to  1883. 

1883-1890. 
J.  D.  Dana.  J.  E.  Hilpard.  W.  Gibbs. 

1 89 1  and  1892. 
W.  Gibbs.  J.  D.  Dana.  B.  A.  Gould. 

1893-1895. 

W.  Gibbs.                                   B.  A.  Gould.  G.  L.  (Joodale. 
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1896. 
W.  Gibbs.  S.  C.  Chandler.  G.  L.  Goodale. 

1 897-1 902. 
W.  Gibbs.  S.  C.  Chandler.  S.  II.  Scudder. 

1903-1907. 
S.  C.  Chandler.  H.  l\  Bowditch.  Ira  Remsen. 

1908. 
S.  C.  Chandler.  Charles  S.  Minot.  Ira  Remsen. 

THE  JOSEPH  HENRY  FUND. 
STATED  SESSION,  APRIL  16-19,  i«78. 

The  "  Joseph  Henry  fund  ''  of  $40,000  was  contributed  by  "  Fair- 
man  Rogers,  Joseph  Patterson,  George  W.  Childs,  A.  J.  Drexel,  F.  A. 
Drexel,  Charles  H.  Rogers,  J.  (}.  Fell,  Isaac  Lea,  Asa  Packer,  John 
Welsh,  William  Blanchard,  James  Lenox,  The  Executors  of  the  Es- 
tate of  John  C.  Green,  Mrs.  John  C.  Green,  Robert  L.  Stuart,  Miss  C. 
L.  Wolfe,  William  Libbey,  E.  N.  Dickerson,  Cyrus  W.  Field,  Thomas 
A.  Scott,  Wm.  W.  Corcoran,  George  P.  Wetmore,  Thomas  H.  Powers, 
J.  S.  Morgan,  J.  Pierrepont  Morgan,  I.  V.  Williamson,  John  W. 
Garrett,  Charles  S.  Coxe,  Cyrus  H.  McComiick,  J.  E.  Caldwell, 
Wm.  Weightman,  Alex^  Brown,  Henrv'  C.  Gibson,  J.  Donald  Cam- 
eron, Samuel  M.  P>lton.  Henry  H.  Houston,  Nathaniel  Thayer,  John 
L.  Cadwalader,  and  J.  F.  Navarro  " — 

as  an  oxprosslon  of  the  donor's  respect  and  esteem  for  Prof.  Joseph  Henry'B 
l)ersonal  virtnes,  their  sense  of  his  life's  great  devotion  to  science  with  its  re- 
sults of  imi>ortant  discoveries,  and  of  his  constant  labors  to  increase  and  diffuse 
knowledge  and  promote  the  welfare  of  mankind. 

This  sum  of  $40,000  the  contributors  caused  to  be  invested  in  cer- 
tain securities,  and  to  be  deposited  with  and  held  by  the  Pennsylvania 
Company  for  Insurance  of  Lives  and  (Granting  Annuities  in  Trust, 
which  company  was  required  to  collect  the  income  thereon  from  time 
to  time,  and  to  pay  over  the  same  to  Prof.  Joseph  Henry  during  his 
natural  life,  and  after  his  death,  to  his  wife  and  daughters,  and  after 
the  death  of  the  last  survivor  ''  to  deliver  the  said  fund  and  the 
securities  in  which  it  shall  then  Ix?  invested  to  the  National  Academy 
of  Sciences,  to  be  thenceforward  forever  held  in  tnist  by  the  National 
Academy  of  SciencCsS  under  the  name  and  title  of  '  the  Joseph  Henry 
fund,'  the  principal  to  be  forever  held  intact  and  the  income  to  be 
from  time  to  time  applied  by  the  said  National  Academy  of  Sciences 
in  its  sole  discretion  to  assist  meritorious  investigators  especially  in 
the  direction  of  original  research.'' 
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Besolutions  were  adopted  thanking  the  donors,  accepting  the  said 
trust,  and  directing,  authorizing,  and  empowering  Fairman  Rogers, 
treasurer  of  the  academy,  in  its  name  and  upon  its  behalf,  to  affix 
its  corporate  seal  to  and  to  execute  all  such  deeds,  writings,  and  assur- 
ances in  law  as  might  be  necessary  to  carry  the  said  trust  into  effect. 

TRUSTEE  OF  TYNDALL  FUND. 

SCIENTIFIC  SESSION,  OCTOBER  28-30,  1879. 

The  president  of  the  academy  stated  that  the  death  of  Prof, 
tfoseph  Henry  had  created  a  vacancy  in  the  board  of  trustees  of  "  the 
Tyndall  fund  for  American  scientific  students,"  and  the  terms  of 
Professor  TyndalFs  deed  of  trust  made  it  the  duty  of  the  president 
of  the  National  Academy  to  fill  such  vacancies  whenever  they 
occurred.  He  had  accordingly  appointed  President  F.  A.  P.  Bar- 
nard, of  Columbia  College,  to  fill  the  vacancy. 

SCIENTIFIC  SEvSSION,  NOVEMBER  16-19,  1880. 

The  president  stated  that  he  had  appointed  (May,  1880)  Prof. 
Joseph  Lovering,  of  Cambridge,  to  fill  a  vacancy  in  the  board  of 
trustees  of  the  Tyndall  fund  caused  by  the  death  of  Gen.  Hector 
Tyndall,  of  Philadelphia. 

THE  J.  C.  WATSON  FUND. 

The  will  of  Mr.  James  C.  Watson,  dated  July  11,  1874,  contains 
the  following  provisions: 

Fifth.  I  give  aud  deviso  subject  to  conditions  and  legacies  hereinbefore  and 
hereafter  mentioned  all  tlie  rest,  residue  and  remainder  of  my  real  and  per- 
sonal estate  to  the  National  Academy  of  Sciences  of  the  T'nite<l  States  of 
America,  of  which  I  am  a  member,  which  Siiid  Academy  was  incori)orated  by 
Act  of  Congress.  a[)i)roved  March  third,  A.  D.,  1SG3,  to  be  aggregated,  kept  and 
invested  as  n  perpetual  fund  the  inccmie  from  which  shall  be  expended  by  said 
Academy  for  the  promotion  of  Astronomical  Science.  *  *  *  *  i  direct  that 
all  other  (other  than  those  specifically  be<pieat-hed  otherwisel  stocks  bonds  and 
securities  owikkI  by  me  be  converted  into  money  on  the  most  advantageous 
terms  possible  and  as  soon  as  it  may  be  advantageous  to  do  so  and  paid  over 
to  the  Treasurer  of  said  National  Academy  of  Sciences.  I  direct  that  any 
other  perscmal  property  belonging  to  me,  as  well  as  any  real  estiite  of  which 
I  may  die  iwssesscnl,  except  my  books  and  scientific  papers,  be  sold  and  disposed 
of  as  soon  as  may  iK)ssibly  be  done  advantageously  to  the  interests  of  my  estate 
and  that  the  procc»eds  thereof  be  paid  over  to  the  Treasurer  of  said  National 
Academy  of  Sciences. 

I  direct  that  my  books  and  scientific  papers  be  transferred  to  said  National 
Academy  of  Sciences,  to  bfH.*(une  n  part  (»f  the  library  of  said  Academy. 

In  order  to  carry  out  the  wish  hereinl)efore  expressed  as  to  the  disposal  of 
the  income  from  the  fund  resulting  from  my  estate  herel>y  devised  to  said 
National  Academy  of  Sciences,  I  do  hereby  direct  that  tlie  desigiiation  of  the 
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particular  objects  and  works  which  may  be  aided  by  this  fund  shall  be  deter- 
mined, subject  to  approval  by  a  vote  of  the  Academy,  by  a  Board  of  Trustees, 
three  in  numl)er,  who  shall  be  members  of  the  Academy  and  elected,  after  the 
first  herein  named,  by  said  Academy  whenever  a  vacancy  niaj'  occur  by  death 
or  otherwise.  The  trustees  so  api)ointed  shall  hold  said  office,  unless  volun- 
tarily relinquished  by  them,  during  the  period  of  their  membership  In  the  said 
National  Academy  of  Sciences,  and  I  do  hereby  appoint  and  constitute  Julius 
E.  Hllgard  of  the  T'nited  States  Coast  Survey  and  Simon  Newcomb  and  J.  H.  C. 
Coffin,  Professors  of  Mathematics  U.  S.  Navy,  all  of  Washington  in  the  District 
of  Columbia,  to  be  the  first  Board  of  Trustees  for  the  purposes  herein  naminl. 

It  is  my  wish  that  the  Academy  may  if  it  shall  seem  proper  provide  for  a 
gold  medal  of  the  value  of  one  hundred  dollars  to  be  awarded  with  a  further 
gratuity  of  one  hundred  dollars,  from  time  to  time  to  the  person  in  any  country 
who  shall  make  any  astronomical  discovery  or  i)roduce  any  astronomical  work 
worthy  of  si)ecial  reward  as  contributing  to  our  science.  It  is  my  further  wish 
that  provision  be  made  for  preparing  and  publishing  tables  of  the  motion  of 
all  the  planets  which  have  been  discovered  by  me,  as  soon  as  it  may  be  prac- 
ticable to  do  so  and  I  desire  that  in  all  cases  the  trustees  and  the  Academy 
shall  act  in  harmony  to  obtain  results  of  the  greatest  possible  aid  to  our  Science 
from  the  income  fund  resulting  from  my  estate.  I  desire  that  results  so 
obtained  shall  be  published  as  speedily  as  possible  in  such  manner  as  may  l)e 
provided  by  the  Academy. 

I  direct  that  the  said  National  Academy  of  Sciences  take  all  necessary  and 
proper  measures  to  invest  the  funds  resulting  from  the  property  hereby  devisetl 
where  they  may  be  safe  and  yield  the  largest  income  possible  consistent  with 
safety. 

STATED  SESSION,  APRIL  19,  1881. 

Mr.  Simon  Newcomb  made  the  following  statement : 

It  is  known  to  members  of  the  academy  that  our  late  lamented  colleague. 
Prof.  James  C.  AVatson,  has  beiiueatheil  all  his  estate,  after  satisfying  ct*rtain 
claims  and  paying  certain  annuities  to  relatives,  to  the  National  Academy  of 
Sciences,  in  trust,  for  the  promotion  of  astronomical  researches.  Having  been 
named  one  of  the  executors.  I  took  occasion,  during  a  journey  to  Madison  last 
January,  to  inform  myself  as  to  the  condition  of  the  estate  and  the  probable 
benefits  to  be  derived  from  it.  I  find  that,  although  almost  the  entire  property 
was  In  the  State  of  Michigan,  yet.  as  he  was  a  resident  of  Wisconsin  at  the 
time  of  his  death,  and  as  his  estate  was  entirely  personal,  the  courts  of  the 
latter  had  exclusive  juris<liction  of  tlie  bequest. 

As  none  of  the  executors  named  in  the  will  are  residents  in  Wisconsin,  and 
as  they  are  widely  scattereil,  it  will  be  difficult  for  more  than  one  to  act,  and 
the  administration  will  have  to  be  conducted  under  the  direction  of  the  probate 
court  at  Madison. 

It  is  difficult  to  see  what  amount,  if  any,  the  academy  will  ultimately  receive 
for  the  purposes  desired  by  the  testator,  owing  to  two  causes — the  unsettltnl 
condition  of  several  business  enterprises  in  which  our  colleague  had  invested 
much  of  Ills  means,  and  the  indefinite  character  of  his  business  arrangenientn 
with  the  T'niversity  of  Wisconsin.  The  only  Item  of  the  estate  to  whicli  even 
an  approximate  cash  value  can  be  asslgnetl  consists  of  stock  and  policy  in  the 
Mutual  Life  Insurance  (/omiwiny  of  Michigan,  the  total  value  of  which  probably 
amounts  to  about  $3().00(). 

The  next  item  in  Imiwrtance  Is  the  Printing  and  Publishing  Company  of  Ann 
Arbor,  of  wliich  the  de<*eas«Mi  owned  41K)  shares  out  of  the  total  of  5<)0.  The 
actual  cost  of  this  stock  was  about  $26,000,  but  the  property  at  present  owned  by 
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the  company  is  of  so  miscellaneous  a  chftracter  and  it  is  so  complicated  by  liti- 
gation as  to  make  it  hardly  i)08sible  even  to  guess  at  the  value  of  its  assets. 

I  Judge,  however,  from  a  general  examination  of  its  property,  that  should  the 
cx)mpany  go  into  liquidation  it  might  realize  anywhere  from  $5,000  to  $15,000, 
but  a  debt  of  $5,000  is  due  from  it,  so  that  the  net  amount  may  range  from  zero 
to  $10,000,  the  lower  ultimate  being  more  probable  than  the  upper  one. 

The  next  item  in  imi)ortance  is  the  Chase  Publishing  Company,  of  Toledo, 
which  is  said  to  be  profitable:  but  to  it  no  definite  value  can  be  assigned. 

On  the  other  hand,  our  colleague  at  Madison  ex[>ended  considerable  sums  on 
improvements  of  the  observatory  and  its  grounds  without  any  distinct  under- 
standing with  the  board  of  regents  as  to  who  should  ultimately  bear  the 
oxiiense.  These  improvements  include  the  Watson  solar  observatory,  the  stu- 
dents* observatory,  the  fitting  up  of  the  director's  house,  the  purchase  of  the 
transit  instrument,  and  several  other  items.  An  amount  of  between  $5,000  and 
$10,000  is,  I  believe,  due  on  these  various  improvements,  so  that  if  the  estate 
is  to  pay  for  them  all,  it  will  be  materially  diminished. 

I  may  also  add  that  under  the  laws  of  W^lsconsln  Mrs.  Watson  is  entitled,  in 
lieu  of  the  provison  made  for  her  In  the  will,  to  accei)t  one-third  of  the  net 
proceeds  of  the  estate.  It  has  been  suggested  that  in  the  event  of  the  estate 
not  realizing  the  amount  exiiected  an  arrangement  should  be  made  with  Mrs. 
Watson  to  allow  her  the  entire  income  from  it  during  her  life  on  condition  of 
the  entire  amount  reverting  to  the  academy  on  her  death.  This  arrangement 
will  probably  commend  itself  if  the  amount  shall  be  found  insufficient  to  carry 
out  the  objects  which  our  lamented  colleague  had  at  heart  in  making  the 
bequest. 

The  matter  of  the  action  of  the  academy  on  the  Watson  bequest 
was  referred  to  the  council. 

STATED  SESSION,  APRIL  17-20.   1883. 

The  treasurer  made  the  following  report : 

Receipts : 

Cash  from  L.  Gruner,  executor  estate  J.  C.  Watson |7. 050.  26 

Dividends  on  stock  of  Michigan  Mutual  Life  Insurance 

Company $768. 75 

Interest  on  $(5.2(K)  rnlte<l  States  loan,  4.5  i»er  cent 130.50 

908.25 


7, 958.  50 
Kxi)enditures : 

Appropriation  by  board  of  trustet*s  for  search  for  Intra- 

mercurlal   planet 3(M).  (K) 

Cost  of  $r».2<X)  rnltcHl  States  loan,  4.5  |)er  cent,  of  which 
$23.25  is  accrued  interest 7,013.75 

7,313.75 

Balance,  cash,  of  which  $3<».50  is  unlnvestwl  capital 044.  75 

Investments: 

rnite<i  Stat«»8  loan,  4.5  per  cent 0,  2(X).00 

134  shares  capital  sto<*k  Michigan  Mutual  Life  Insur- 
ance Company  receive<l  from  L.  (Jruner,  executor, 
par   value 6,700.00 

12,900.00 
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The  treasurer  made  the  following  statement : 

Tbo  Ann  I  ar*coiint  of  Iah)1)oU\  (Jriiiier.  the  only  executor  named  in  the  will  of 

Mr.  WatHon.  wan  rendered  to  the  county  court  of  county,  in  the 

Htate  of  WiwonHin.  May  :n.  18X2. 

MrH.  Annette  II.  WatHon  clainie<l«  and  was  allowed  under  the  laws  of  Wis- 
couHin,  one-third  of  tlie  entate  of  her  late  husband  in  lieu  of  the  bequests  made 
to  her. 

The  diHTw*  of  tlie  court  niatle  July  5,  18S2,  adjudges  tliat  the  said  executor 
rc^taln  In  Ids  hands  the  sum  of  $.VMK>  for  tiie  puriM)se  of  imyiug  the  annuity 
liMlueatluNi  l>y  tlie  said  Jamc^s  C\  Watson,  «lect»a8ed,  to  his  mother,  Rebecca  E. 
Watson. 

"That  all  the  rest,  residue,  and  remainder  of  said  i)er8onal  estate,  consisting 
of  tlie  sum  of  five  thousand  and  tifty-seven  dollars  and  twenty-five  cents  in 
cash,  one  hundred  an<l  seventy-four  shares  of  said  stock  of  the  Michigan  Mutual 
Jilfe  Insurance  Company,  and  tlie  undlvldtnl  two-thirds  of  said  miscellaneous 
b(M>ks,  and  all  and  singular  the  stiid  books  and  scientific  i)apers  as  delivered  by 
tiaid  ex(»cutor  to  It,  be.  and  the  same  are  hereby,  assigned  and  set  over  to  the 
said  Niitloiial  Academy  of  Sciences.  Its  successors  and  assignees." 

Under  this  dwree  I  have  rwelved  from  the  executors  $7,057.25  in  cash  and 
IJM  shares  of  stock  of  the  Michigan  Mutual  Life  Insurance  Company,  the  reduc- 
tion of  40  shares  of  the  Michigan  Mutual  Life  Insurance  Company,  and  the 
increase  of  $2,000  having  bwn  made  at  the  request  of  Mrs.  Watson. 

vSTATKI)  vSESSION,  APRIL  15-18,  1884. 

The  foHowin^  recommendations  of  the  trustees  of  the  Watson  fund 
(based  on  a  cash  hahince  of  $1,292.75  and  an  annual  income  of  $748 
f nmi  present  investments)  were  adopted : 

(1)  That  the  Investtnl  fund  Ih»  hureascHl  by  the  addition  of  $850.25.  so  that 
its  \mr  value  may  (Hpial  as  near  as  may  be  $13,750.25.  the  sum  received  from 
Professor  Watson's  (H4tate. 

(2)  That  dies  with  suital)le  designs  be  la'eiwired  for  a  medal  to  be  awarded 
from  time  to  time  to  tlie  person  in  a!iy  country-  who  shall  make  any  astro- 
nomical discovery  or  product*  any  astronrmiicai  work  worthy  of  special  reward 
and  contributing  to  the  progress  of  astronomy,  in  compliance  with  the  expressed 
wishes  of  l*rofesw>r  VVats<.»n. 

(in  That  there  Ik»  set  aside  annually  the  sum  of  $500.  or  as  much  therei>f  as 
may  be  ntvessjiry  and  available,  to  c<mimenc(^  work  on  tables  of  the  small 
planets  dls<.H)\enMl  by  rrofesst>r  Watson,  as  jilso  expri*sslj'  desirinl  by  hini  in  his 
btHiut»st  to  the  academy,  such  work  to  be  under  the  dlnn'tlou  of  Mr.  Xewcomb. 

STATIvI)  SKSSION,  APRIL  21-24,  i-^^S. 

The  tn»asuivr  ivported  that  ^iiuv  the  se^v^^ion  of  April,  1884,  in 
aeeordaniv  with  resohitions  then  passe*!,  the  invested  fmid  had  lxH»n 
inereastni  to  $l.*^,7r)0:  the  sum  nnxMved  from  the  iKHpiest  of  Professor 
Watson;  propvss  had  Ihh^u  made  in  pnH'urin<r  a  nuHlel  of  the  pro- 
postnl  Watson  medal:  and  the  work  on  the  >mall  planets  under  the 
dii\K*tion  of  Mr.  Xewa)ml)  had  U*en  commenced,  but  no  money  had 
yet  Uvn  drawn  from  tlie  tivasury  for  that  puriH)se. 
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SPECIAL  STATED  SESSION,  NOVEMBER  14.  1888. 

The  academy  approved  the  action  of  the  trustees  in  voting  to 
exiDend  a  sum  not  exceeding  $800  to  enable  Prof.  G.  C.  Comstock  to 
make  a  determination  of  the  constant  of  aberration  at  the  Madison 
Observatory. 

SPECIAL  STATED  SESSION,  NOVEMBER  11.  1891. 

The  following  resolution  was  adopted : 

Resolved,  That  the  treasurer,  Dr.  John  S.  Billing,  is  authorized  to  sell  the 
134  shares  (par  $50)  of  stock  of  the  Michigan  Mutual  Life  Insurance  Company 
now  held  in  the  name  of  the  academy  for  the  price  named  in  the  offer  of  Mr. 
Dusenberry  in  his  letter  of  the  J)th  instant,  viz,  $160  and  accrued  interest  to 
date,  and  to  invest  the  proceeds  of  this  wile  as  proiM>sed  by  the  treasurer  in 
his  letter  of  the  9th  instant. 

STATED  SESSION,  APRIL  19-22,  1892. 

The  treasmer  reported  that  the  capital  fund  investments  amounted 
to  $18,666.88. 

SPECIAL  SESSION,  NOVEMBER  8,  1893. 

The  following  resolution  was  adopted: 

Reftohrd,  That  the  trustees  of  the  Watson  fund  be  authorized  by  the  academy 
to  transfer  such  pai)ers  of  the  late  Prof.  James  C.  Watson  as  they  think  proiJer, 
from  the  Washburn  Observatory  at  Madison,  Wis.,  to  the  observatory  at  Ann 
Arbor,  Mich. 

ANNUAL  MEETING.  APRIL  15-17,  1902. 

The  chairman  of  the  Watson  trustees  reported  that  since  the  last 
annual  meeting  an  arrangement  had  been  made  with  Prof.  A.  O. 
Leuschner,  of  the  University  of  California,  for  his  superintendence  of 
the  computing  of  the  perturbations  of  the  Watson  asteroids  by  two  of 
his  assistants. 

ANNUAL  MEETING,  APRIL  16-18,   1906. 

The  treasurer  reported  that  $8,000  had  been  added  to  the  capital 
of  the  Watson  trust  fund  during  the  year  from  the  estate  of  L. 
Gruner. 

This  was  a  residual  portion  of  the  Watson  estate  that  had  been  held  in  trust 
to  s<H.'ure  the  i)aynient  of  annuities  to  the  parents  of  Professor  Watson.  Both 
parents  having  died,  this  amount  has  been  paid  over  to  the  National  Academy 
of  Sciences  l)y  the  executor  of  the  estate  of  L.  Gruner,  who  was  himself  ex- 
ecutor of  the  estate  of  Professor  Watson.  With  this  increase  and  previous 
additions  from  accumulated  income,  the  capital  of  the  fund  now  amounts  to 
125.000. 
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annua:,  meeting.  Ant::.  :6-:5.  icKT 

TW  cOAimiAC  of  the  Uxtrvl  of  tns<tees  of  tike  WatsDc  tzxtd  TYfcncd 
;ft  oebv  ic:  ibe  AmipteckuD  of  ihe  first  1±  Lftfcies  of  xht  Wat=cc.  M^usrwds^ 

ecciw  wock  W  pcb&l:iiec  ji>  two  rvihurae^  or  pt&rt^  ->£  i^  caecMcis 
of  ihiif  ;jK':ftJeciT«  ooe  cocMiELiELjr  ih^f  tabtet^w  iht  «ijir  i±rf  ^««ttL!^?ste^^  ca 

TSf  bMU^i  of  %£unK«ors  cvfiwctieii  ifiAC  Cfill^  tabfe-  5x-  Li  •sire  *if  lan  ±i 


jfe.-w«4'*-*i.  TTbiC  "raw  Trnsow*  -tC  "im  Wioun  ^nul  ir^  JiHwir  nit!iiiin»?£  t* 
;stiyiiii«j«f  nic  #f  rSlv  .pfBi!r*i:  ^inii  -qi  "ii  ^lHW  ^v^hn.  5iiiiii£  n.  ..nar?  -vi 
rsiif  ,<*ifnimniciii»  if  -ibif  WttOMQ  4if(«r'iiiiB^   r  uninp  imiKrfCiMit  -liar  tir 
:nui<'  i>M^  t!^  Ji  '>t  -yfvncnM^  Jtmr.  -iaal  -Hue  iiif  •wnpamcuiw  ida.!  Hf  ->iiiiniij 
>K    itr«fr  "Una  ::iDI. 


3SCL?tJS3Krs  ^i?  rsx  majT^CA  as^ikJi  jjkt  nvs  smnasn  jcr.r.ArCT 


tail  -«|]wr«ailr  tSiV  n»  -«!Ciuii»ain«!*ic    il    utf  Xtni'uati     li^^g'  amry 

!for  ^«H^.*t*!^  u  :-«raiu«ciiui^  uui  iuu*»iiiti  iMr  -«&r^  ':Mtii«>  n  ••or 
itntnuiriv  tiiii  --p^e^.'iiilr  ^»r  ns*  Tit-i  ■»*'^i:r  iwitsaM  -***injt— n 
*  'Jun-aiuiinstifTOiii.  *       TTii*  iMNau  tii»i  «»««i  *»-■*•  "y»rTn.pat   xir*«fiqB. 

-I.    "Sj*.   S:*tt    ■  !**•*.»    ■'latiruirr. 
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April  20,  1886 $202.50 

Work  on  asteroids. 

April  19,  1887.  Simon  Newconib 292.00 

Reduction  of  asteroids. 

October  19, 1888.  G.  C.  Comstock 800.00 

Determination  of  the  constant  of  aberration  for  the  observatory  at 
Madison,  Wis. 

April  19,  1892.  S.  C.  Chandler  (1) 500.00 

Investigations  regarding  the  variation  of  latitude. 

April  18,  1893.  S.  C.  Chandler  (2) 500.00 

Services  of  a  computer  to  assist  in  investigating  the  variation  of 
latitude  and  the  constant  of  aberration. 
Since  April  16,  1901 : 

The  income  from  the  Watson  fund  since  April  16,  1901,  has  been 
used  in  the  computing  of  the  i>erturbations  of  the  Watson  aste- 
roids under  the  sui)erin^endence  of  Prof.  A.  O.  Leuschner,  of  the 
University  of  California. 

TRUSTEES   OF  THE  WATSON   FUND. 
1883-1886. 

J.  B,  Hilgard.  8.  Newcomb.  J.  H.  C.  Coffin. 

1887-X889. 
S.  Newcomb.  J.  H.  C.  Coffin.  B.  A.  Gould. 

1890-1895. 

S.  Newcomb.  B.  A.  (;ould.  A.  Hall. 

1896-1898. 
S.  Newcomb.  A.  Hall. 


8.  Newcomb. 


S.  Newcomb. 


1899-1902. 

A.  Hall. 

1903-1908. 

W.  L.  Elkln. 


Ix'wis  Boss. 


Jjcwis  Boss. 


THE  HENRY  DRAPER  FUND. 

STATED  SESSION,  APRIL  17-20,  1883. 

The*,  president  announced  that  Mrs.  Henry  Draper,  widow  of 
Henry  Draper,  late  an  honored  member,  had  presented  to  the  Na- 
tional Academy  of  Sciences  a  fund  of  $r),000  for  the  establishment 
of  a  ^old  medal  to  be  awarded  by  the  academy  every  two  years  to  tho 
individual  in  this  or  any  country  who  makes  the  most  important 
discovery  in  astronomical  physics,  the  value  of  said  medal  to  be 
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$200;  and  the  fund,  in  case  the  medal  should  not  be  awarded,  to  be 
applied  by  the  academy  to  investigations  in  the  same  department  of 
science. 

The  text  of  the  deed  of  gift  is  as  follows : 

Know  all  Dien  by  these  presents  that  I,  Mary  Anna  Palmer  Draper  of  the 
City,  County  and  State  of  New  York,  In  consideration  of  the  premises,  and  of 
the  accei)tauce  of  the  within  trust  by  the  National  Academy  of  Sciences  and 
also  in  consideration  of  divers  other  good  and  valuable  considerations,  we,  the 
said  Mary  Anna  Palmer  Drai)er  hereto  moving,  have  given,  granted,  assigned, 
transferred  and  set  over  and  by  these  presents  do  give,  grant,  assign,  transfer 
and  set  over  unto  the  snid  National  Academy  of  Sciences  and  to  their  successors 
forever,  a  certain  fund  or  sum  of  Six  thousand  dollars  with  the  interest  and 
Income  thereof  To  have  and  to  hold  the  same  in  trust  nevertheless  upon  the 
siieclal  trusts  and  for  the  uses  and  puri)oses  following,  to  wit : 

First.  In  trust  to  invest  and  to  reinvest  the  said  sum  of  Six  thousand  dollars 
and  to  keep  the  same  invested  in  good  and  safe  securities,  or  In  such  other 
manner  as  shall  l)e,  in  tlielr  opinion,  best  for  the  preservation  and  maintenance 
of  said  fund. 

Second.  In  trust  to  use  the  interest  and  income  thereof  for  the  purpose  of 
striking  a  gold  medal  which  shall  be  called  the  **  Henry  Draper  Medal,"  shall 
be  of  the  value  of  Two  hundred  dollars,  and  shall  be  struck  in  a  die  to  be 
selected  and  i)resented  to  said  National  Academy  of  Sciences  by  me,  the  said 
Many  Anna  Palmer  DraiKn*.  And  the  said  medal  shall  be  awarded  and  i)re- 
senteii,  from  time  to  time,  by  the  said  National  Academy  of  Sciences,  to  any 
person  in  the  Tnlteil  States  of  America  or  elsewhere  w-ho  shall  make  an 
original  investigation  in  astronomical  physics  the  results  of  which  shall  be 
made  known  to  the  public,  such  results  being  in  the  opinion  of  the  said 
National  Academy  of  Sciences  of  sufflcient  Imi^ortance  and  benefit  to  science 
to  merit  such  rei*ogniti<m,  provide<l  however  that  said  medal  shall  not  be  pre- 
sented or  awarded  more  fre<|uently  than  once  In  two  years,  and  pn>vided  also 
•  that  the  investigation  for  which  it  is  awarded  or  the  completed  publication 
thertH)f  shall  have  btH»n  made  since  the  time  of  the  last  preceding  award  and 
presentation  of  said  me<lal. 

Third.  In  trust  that  if  disroverles  of  npial  importance  shall  be  made  in 
astronomical  physics  at  or  about  the  same  time  In  the  I'nited  States  of  America 
and  also  In  some  other  part  of  the  world,  each  of  which  discoveries  miglit  in  the 
opinion  of  said  Academy  entitle  the  discoverer  to  be  considered  as  a  comiietltor 
for  Siiid  medal,  preference  shall  be  given  in  the  awarding  thereof  to  discoveries 
made  by  a  citizen  of  the  said  Unltt^l  States  of  America. 

Fourth.  In  trust  that  If  the  said  die  shall  at  any  time  be  lost,  destroye<l, 
broken,  or  in  any  manner  renderiMl  unfit  f()r  the  purj^ose  of  striking  the  said* 
nuHlal.  a  new  die  shall  be  lU'ocured  exactly  similar  to  the  one  so  sele<*t€Hl  ami 
presented  as  aforesjiid,  and  shall  be  paid  for  out  of  the  Interest  and  income  of 
said  fund:  and  such  sum  or  sums  of  money  as  shall  at  any  time  or  times  be 
ntvessary  for  the  proi»er  care,  custody  and  protection  of  the  sjiid  die  or  of 
the  said  fund  herel»y  given,  shall  also  l»e  taicen  from  and  out  of  the  interest 
and  incimje  of  the  sjiid  fund  whenever  the  same  shall  be  d(»eined  necessary  by 
the  siiid  National  Academy  of  Sciences. 

Fifth.  In  trust  that,  if  at  any  time  or  times  the  interest  or  income  of  the 
said  trust  fund  of  Six  thousand  dollars  shall  exce(Hl  the  amount  necessary  for 
the  striking  of  said  me<h\l.  and  the  care  of  the  sjiId  die  and  of  the  fund,  such 
surplus  over  or  above  the  sum  or  sums  so  required  for  the  i)uriK>se8  of  the  trust 
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as  hereinbefore  recited  and  set  forth  shall  be  used  in  such  manner  as  shall  be 
selected  by  siiid  National  Academy  of  Sciences  in  aid  of  investigations  and 
work  in  astronomical  physics  to  be  made  and  carried  on  by  a  citizen  or  citizens 
of  the  United  States  of  America. 

And  the  said  National  Academy  of  Sciences  doth  signify  its  acceptance  of 
the  said  fund  of  Six  thousand  dollars,  and  doth  engage  to  hold  and  manage  the 
same  upon  the  trusts  and  for  the  uses  and  puri)oses  herein  mentioned  and  set 
forth. 

In  Witness  whereof,  I,  the  said  Mary  Anna  Palmer  Draper  have  hereunto  set 
my  hand  and  seal,  and  the  said  National  Academy  of  Sciences  hath  hereunto 
caused  its  cori>orate  seal  to  be  affixed  and  these  presents  to  be  subscribed  by 
its  President,  this  thirteenth  day  of  April,  in  the  year  eighteen  hundred  and 
eighty-three. 

Maby  Anna  Palmer  Draper,     [seal.] 
O.  C.  Marsh,  [seal  n.  a.  s.l 

President  of  National  Academy  of  Sciences, 

Sealed  and  delivered  in  presence  of  Edward  H.  Dixon,  Momay  Williams,  as 
to  Mary  Anna  Palmer  Drai)er. 

Witnesses  to  signature  of  President  Marsh:  J.  II.  C.  Coffin,  Asaph  Hall, 
Sanil.  II.  Walker. 

Executed  and  acknowledged  l)efore  Mornay  Williams,  Notary  Public,  New 
York  Co. 

Acknowledgment  of  officer  of  the  Academy  before  Saml.  11.  Walker,  Notary 
Public,  Dist.  of  Columbia. 

The  following  resolution  was  adopted: 

Resolved,  That  the  National  Academy  of  Sciences  accepts  the  fund  of  six 
thousand  dollars  presented  to  it  by  Mrs.  Mary  Anna  Palmer  Draper,  and 
engages  to  maintain  the  same  ujjon^the  trusts  for  the  uses  and  purposes  men- 
tioned and  set  forth  in  a  certain  deed  executed  by  her  on  the  thirteenth  of 
Ai)ril,  in  the  year  of  our  I>ord  one  thousand  eight  hundred  and  eighty-three, 
and  signifies  such  acceptance  by  causing  the  corporate  seal  of  the  academy  to 
be  affixed,  and  the  said  deed  to  be  signed  by  its  president. 

The  following  resolution  was  adopted: 

Resolved,  That  a  permanent  committee  of  five  l>e  appointed  to  consider  the 
subject  of  the  bestowal  of  the  Henry  Draper  medal,  and  to  recommend  to  the 
academy,  from  time  to  time,  such  persons  as  they  may  consider  deserving  of  the 
medal,  with  the  gnmnds  of  their  recommendations. 

STATED  SESSION,  APRIL  15-18,  1884. 

The  treasurer  rei)orted  that  the  $6,000  received  from  Mrs.  Draper 
April  20,  1883,  had  been  expended  in  the  purchase  of  $5,000  United 
States  4  per  cent  bonds. 

The  following  resolution,  drawn  up  by  a  committee  appointed  at 
the  last  stated  session,  was  adopted : 

Resolved,  That  the  grateful  acknowledgments  of  the  National  Academy  of 
Sciences  are  due  to  Mrs.  Henry  Drajier  for  the  confidence  which  she  has  shown 
in  selecting  the  academy  as  the  trustee  of  a  fund  deslgne<l  to  reward  scientific 
labor,  and  by  so  doing  to  commemorate  the  st»rvict>s  of  one  who  was  loved  for 
his  virtues  and  honoiiKl  for  his  eminent  success  in  the  branch  of  science  to 
which  he  devoted  his  noble  and  useful  life. 
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STATED  SESSION,  APRIL  21-24.  1885. 

The  following  resolution  was  adopted : 

Resolved,  That  the  treasurer  be  authorized  to  reserve  from  the  income  of 
the  Draper  fund  sixty-flve  dollars  each  year,  and  such  further  sum  as  the 
committee  on  that  fund  may  authorize,  to  be  invested  from  time  to  time  until 
the  invested  fund  is  increased  to  six  thousand  dollars,  the  sum  intrusted  to 
the  academy  by  Mrs.  Draper. 

STATED  SESSION,  APRIL  20-23,  1886. 

The  committee  on  the  Henry  Draper  medal  siibmitt^  the  follow- 
ing statement  and  recommendations:** 

The  deed  of  gift  of  the  fund  for  this  medal  contains  a  provision  '*that  the 
investigation  for  which  It  is  awarded  or  the  complete*!  publication  thereof  shall 
have  beeu  made  since  the  time  of  the  last  preceding  award  and  presentation  of 
the  said  medal.** 

We  find  that  this  provision  restricts  the  consideration  of  works  for  which 
the  medal  may  be  awarded  in  a  way  and  degree  which  we  believe  that  the 
generous  donor  did  not  intend.  Most  great  works  of  the  present  time  have  no 
definite  time  of  ending,  being  continued  from  year  to  year,  and  seeing  the  light 
only  in  a  series  of  publications,  no  one  of  which  can  be  regarded  as  fully  com- 
pleting the  work.  In  other  cases  the  value  of  an  ei)och-making  work  may  not 
be  fully  recognized  at  the  time  of  making  an  award  to  some  other  work.  In 
the  first  case,  an  award  would,  as  the  provision  now  stands,  be  of  questionable 
legality :  in  the  second,  entirely  illegal. 

Believing  that  this  restriction  upon  the  award  will  be  recognized  by  the 
academy  and  by  the  donor  as  inexpedienU  we  recommeud  that  the  academy 
submit  a  statement  of  the  case  to  Mrs.  Draper  with  the  respectful  request  that 
she  consider  the  expediency  of  modifying  her  deed  of  gift  by  uuuuUlng  the 
provision  above  quoted. 

The  academy  adopted  a  motion  recommending  that  the  donor  of 
the  fund  be  requested  to  cancel  the  following  clause  contained  in  the 
deed  of  gift : 

That  the  investigation  for  which  it  is  awarded,  or  the  completed  publication 
thereof,  shall  have  been  made  since  the  time  of  the  last  preceding  award  and 
I»resentatIon  of  the  said  medal. 

STATED  SESSION,  APRIL  21-24,  1891. 

The  following  resolution  was  adopted :  ^ 

Resolved,  That  it  Is  the  opinion  of  the  academy  that  the  power  to  decide  as  to 
what  investigations  shall  be  made  at  the  exi)eii8e  of  the  income  of  the  I)niix?r 
fund  can  not  be  delegated  by  the  academy,  and  that  applications  for  aid  from 
this  fund  should  be  forwardwl  to  the  academy  by  the  standing  committee  on 
this  fund,  with  Its  recommendation  In  each  case. 


«  Similar  n*comniendations  were  made  by  the  comniitttH*  on  the  J.  l^wrence 
Smith  fmul.     (Si»e  p.  (m.  ) 

''A  similar  resolution  was  adopted  coiR-erniug  the  J.  I-4iwrence  Smith  fund. 
(St»e  |».  65.) 
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ANNUM.  MEETING.  APRIL  21-24.  1896. 

The  treasurer  reported  that  the  Draper  fund  had  been  increased  to 
$7,903.75  by  the  transfer  of  invested  income. 

ANNUAL  MEETING,  APRIL  19-21,  1904. 

The  fifth  clause  of  the  deed  of  gift  by  Mrs.  Henry  Draper,  estab- 
lishing the  Heniy  Draper  fund,  is  as  follows: 

Fifth.  In  trust,  thnt  if  at  any  time  or  times  the  interest  and  income  of  the 
said  fund  of  $0,0(X)  shall  exceed  the  amount  necessary  for  the  strilcing  of  said 
medal  and  the  care  of  the  said  die  and  of  the  fund,  such  surplus  over  and 
above  the  sum  or  sums  so  required  for  the  purposes  of  the  trust  as  herein- 
before recited  and  set  forth  shall  be  used  in  such  manner  as  shaH  be  selected 
by  said  National  Academy  of  Sciences,  in  aid  of  investigation  and  work  in 
astronomical  physics  to  be  made  and  carried  on  by  a  citizen  or  citizens  of  the 
United  States  of  America. 

In  a  letter  dated  June  22,  1903,  Mrs.  Draper  writes : 

With  reference  to  the  Henry  Draper  medal  fund  of  the  National  Academy  of 
Sciences,  my  desire  is  that  the  income  thereof,  above  what  is  required  to  pro- 
vide the  Draper  medals,  should  be  allowed  to  accumulate  and  should  be  added 
to  the  principal  until  the  latter  amounts  to  $10,000.  Thereafter  any  excess  of 
income  of  this  fund  over  and  above  that  needed  for  the  purchase  of  medals  I 
should  be  willing  to  have  used,  under  the  direction  of  the  academy,  for  pur- 
poses of  research  in  the  line  for  which  the  fund  was  originally  given. 

The  academy  therefore  adopted  the  following  resolution: 

RcsoHcfh  That  the  treasurer  be  instructed  to  reserve  the  Income  of  the  Dra- 
per fund  not  required  for  the  giving  of  the  I)rai)er  medal  and  to  invest  it  until 
the  original  fund  amounts  to  $10,000:  Pnn'UUd,  That  in  a  case  of  exceptional 
importance  the  trustees  of  the  Draper  fund  be  instructed  to  bring  the  applica- 
tion for  a  grant  before  the  academy. 

ANNUAL  MEETING,  APRIL  21-23,   1908. 

The  treasurer  reported  that  the  capital  of  the  Draper  fund  had 
reached  the  amount  of  $10,000,  as  requested  by  Mrs.  Draper. 

RECIPIENTS  OF  DRAPER  GOLD  MEDAL. 

1.  1880.  Samuel  Pierix)nt  Langlej-. 

For  researches  and  di8(M>veries  in  relation  to  solar  radiation. 

2.  1888.  Edward  Charles  Pickering. 

For  rwent  work  in  astronomical  i)hot<)metry  and  photography. 

3.  1890.  Henry  Augustus  Rowland. 

For  researches  on  the  solar  spectrum. 

4.  1893.  Herman  Karl  Vogel. 

For  spectroscopic  observations  ui)on  the  motion  of  stars  In  the  line 
of  sight. 

5.  1899.  James  Edward  Keeler. 

For  researches  in  spectroscopic  astronomy. 
G.  1901.  Sir  William  Hnggins. 

For  inviM^tigations  in  astronomical  ph^-sics. 
7.  3904.  George  Ellery  Hale. 

For  investigations  in  astronomical  physics. 
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GRANTS  FROM  THE  DRAPER   FUND. 

April  18,  1893.  Henry  Augustus  Rowland $500.00 

Researches  upon  the  solar  Ri)ectrum. 
April  3,  1901.  William  Wallace  Campbell. .__• 500.00 

For  construction  of  l-i)rl8m  8i)ectograph  for  30-lnch  telesc*ope  at 
the  Lick  Observatory. 
April  3,  1901.  George  EUery  Hale 500.00 

Construction  of  horizontal  coelostal  reflecting  telescope  of  24-inch 
aperture  for  Yerkes  Observatory. 
April  21,  1903.  William  Wallace  Campbell 1^1.00 

Micrometer  microscope. 

COMMITTEES  ON  THE  HENRY  DRAPER  FUND. 
1883-1894. 

G.  F.  Barker.  Wolcott  Gibbs.  S.  Newcomb. 

A.  W.  Wright.  C.  A.  Young. 

1895-1899. 

G.  F.  Barker.  S.  Newcomb.  J.  Trowbridge. 

A.  W.  Wright.  C.  A.  Young. 

1900-1904. 

E.  C,  Pickering.  S.  Newcomb.  J.  Trowbridge. 

A.  W.  Wright.  A.  A.  MIchelson. 

1905-1908. 

S.  Newcomb.  G.  E.  Hale.  J.  Trowbridge. 

A.  W.  Wright.  A.  A.  Miclielson. 

THE  J.  LAWRENCE  SMITH  FUND. 

STATED  SESSION,  APRIL  21-24,  iS^s. 

The  president  made  the  following  statement : 

At  the  last  annual  moisting  the  academy  received  a  letter,  dated 
April  8,  1884,  from  Mr?.  J.  Lawrence  Smith  in  which  she  expressed 
her  intention  of  presenting  to  the  academy  a  trust  fund  in  memory 
of  her  late  husband. 

Soon  after  the  adjournment  of  that  session  this  proposed  gift  was 
made,  the  sum  of  $8,000  was  placed  in  the  hands  of  the  treasurer, 
and  the  accompanying  deed  of  gift  was  duly  executed  by  Mrs. 
Smith  as  donor  and  by  the  president  on  the  part  of  the  academy. 
The  object  of  this  memorial  gift  is  to  promote  the  study  of  meteoric 
bodies,  a  branch  of  science  which  Doctor  Smith  had  j)ursued  w^ith 
eminent  success;  and,  in  accordance  with  the  wishes  of  the  donor,  it 
was  decided  that  a  gold  medal,  to  be  given  as  a  reward  for  original 
investigations,  would  \k  most  appropriate.  Mrs.  Smith  has  most 
generously  offered  to  defray  the  expense  of  having  the  die  for  the 
medal  prepared,  and  has  .selected  as  artist  Chaplain,  of  Paris. 
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The  secretary  then  read  the  following  deed  of  gift  from  Mrs. 
Smith  to  the  National  Academy  of  Sciences: 

Know  all  men  by  thei-ie  presents,  that  I.  Sarah  Julia  Smith,  of  the  City  of 
Ix)ulsville,  and  County  of  Jefferson,  State  of  Kentucky,  In  consideration  of  the 
premises  and  of  the  acceptance  of  the  within  trust  by  the  National  Academy  of 
Sciences,  and,  also.  In  consideration  of  divers  other  good  and  valuable  considera- 
tions, I,  the  said  Sarah  Julia. Smith,  hereto  moving,  have  given,  granted, 
assigned,  transferred,  and  set  over,  and  by  these  presents  do  give,  grant,  assign, 
transfer,  and  set  over  unto  the  said  National  Academy  of  Sciences  and  to  their 
successors  forever,  a  certain  fund  or  sum  of  Eight  thous;ind  dollars  with  the 
Interest  and  income  thereof,  to  have  and  to  hold  the  same  In  trust  nevertheless — 
upon  the  si)eclal  trusts  and  for  the  uses  and  puri)oses  following,  to  wit : 

First.  In  trust  to  Invest  and  to  reinvest  the  said  sum  of  Eight  thousand  dol- 
lars, and  to  k(»ei)  the  same  investinl  in  good  and  safe  securities,  or  In  such  other 
manner  as  shall  be  In  their  opinion  best  for  the  preservation  and  maintenance 
of  such  fund. 

Second.  In  trust  to  use  the  interest  and  Income  thereof  for  the  purpose  of 
striking  a  gold  medal  which  shall  be  called  the  "  I^awrence  Smith  Medal."  shall 
be  of  the  value  of  Two  hundred  dollars  in  gold,  and  shall  be  struck  In  a  die  to 
be  selected  and  presented  to  the  said  National  Academy  of  Sciences,  by  me,  the 
ssiid  Sarah  Julia  Smith.  And  the  siUd  medal  shall  be  awarded  and  presented 
from  time  to  time,  by  the  said  Naticmal  Academy  of  Sciences,  to  any  person  in 
the  United  States  of  America  or  elsewhere  who  shall  make  an  original  Investiga- 
tion of  meteoric  bodies  the  results  of  which  shall  be  made  known  to  the  public, 
such  results  being  in  the  opinion  of  the  said  National  Academy  of  Sciences  of 
sufficient  importance  and  benetit  to  science  to  merit  such  recognition,  provided, 
however,  that  said  nunlal  shall  not  be  presented  or  awarded  more  frequently 
than  once  In  two  years,  and  provided,  also,  that  the  Investigation  for  which  It 
is  awardtHl  or  the  conipletinl  publication  thereof  shall  have  been  made  since  the 
time  of  the  last  preceding  award  and  presentation  of  said  medal. 

Third.  In  trust  that  if  investigations  of  e<pial  im[)ortance  shall  be  made  In 
regard  to  meteoric  bo<lles  at  or  about  the  same  time  in  the  United  States  of 
America  and,  also,  in  some  other  part  of  the  world,  each  of  which  investigations 
might  in  the  opinion  of  Siiid  Academy  entitle  the  investigator  to  be  consideretl 
as  a  competitor  for  said  medal,  preference  shall  be  given  In  the  awarding 
thereof  to  Investigations  made  by  a  citizen  of  the  said  United  States  of  America. 

Fourth.  In  trust,  that  if  the  said  die  shall  at  any  time  by  lost,  destr(>yc»d. 
broken,  or  in  any  manner  rendered  unfit  for  the  puriwse  of  striking  the  said 
medal,  a  new  die  shall  be  procured  exactly  sfmilar  to  the  one  so  selected  and 
presented  as  aforesaid,  and  shall  be  paid  for  out  of  the  interest  and  income  of 
the  said  fund;  Und  such  sum  or  sums  of  money  as  shall  at  any  time  or  times 
be  necessjiry  for  the  care,  custody  and  protection  of  the  Siiid  die  or  of  the  said 
fund  hereby  given,  shall  also  be  taken  from  and  out  of  the  interest  and  income* 
of  the  said  fund  whenever  the  same  shall  be  deemed  necessary  by  the  said 
National  Academy  of  Sciences. 

Fifth.  In  trust  that,  if  at  any  time  or  times  the  Interest  and  Income  of  said 
trust  fund  of  Eight  thousand  dollars  shall  exceed  the  amoimt  necessary  for  the 
striking  of  said  medal  and  the  care  of  the  said  die  and  of  the  fund,  such  surplus 
over  and  above  the  sum  or  sums  so  required  for  the  i)urposes  of  the  trust  as 
hereinbefore  reiMted  and  set  forth  shall  be  use<l  in  such  manner  as  shall  be 
selected  by  the  National  Academy  of  Sciences  in  aid  of  investigations  of 
meteoric  bodies  to  be  made  and  carried  on  by  a  citizen  or  citizens  of  the  United 
States  of  America. 
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And  the  suid  National  Academy  of  Sciences  doth  signify  its  acceptance  of  the 
said  fund  of  Eight  thousand  dollars  and  doth  engage  to  hold  and  manage  the 
same  uixm  the  trusts  and  for  the  uses  and  pur[X)ses  herein  mentioned  and  set 
forth. 

In  witness  whereof,  I,  the  sjiid  Sarah  Julia  Smith,  have  hereunto  set  my 
hand  and  seal,  and  tlie  said  National  Academy  of  Sciences  hath  hereunto 
caused  its  coriwrate  seal  to  he  affixed  and  those  presents  to  be  subscribed  by 
its  President,  this  sixth  day  of  May,  in  the  year  one  tliousaud  eight  hundred 
and  eighty-four. 

Sarah  Julia  Smith,     [seal.] 
O.  C,  Marsh,      [.seal  n.  a.  s.] 
President  of  the  Xational  Aeademy  of  Sciences, 

Sealed  and  delivered  in  presence  of  Annie  C.  Norton,  J.  H.  (.'aperton  as  to 
Sarah  Julia  Smith. 
Witnesses  to  signature  of  President  Marsh :  (ieorge  J.  Brush,  E.  S.  Dana. 

The  following  resolutions  were  adopted: 

ResoU^ed,  That  the  treasurer  l)e  authoriziHl  to  reserve  from  the  income  of 
the  J.  Ijawrence  Smith  fund  one  hundred  and  thirty-three  dollars  a  year,  to 
be  invested  from  time  to  time  until  the  invested  fund  is  increased  to  eight 
thousand  dollars,  the  amount  intrusted  to  the  academy  by  Mrs.  Smith. 

RcHoIred,  That  the  National  Academy  of  Sciences  gratefully  acknowledges  the 
receipt  of  a  fund  of  eight  thousjind  dollars  presented  In  trust  by  Mrs.  Sarah 
Julia  Smith  to  promote  the  study  of  meteoric  bodies;  that  the  academy  adopts 
and  confirms  the  action  of  its  president  in  accepting  such  trust  and  promises 
the  faithful  execution  of  the  same. 

That  the  aca<iemy  appreciates  the  confidence  re|:)Osed  by  the  donor  in  select- 
ing it  as  the  trustee  for  executing  her  purpose,  and  her  further  liberality  in 
providing  dies  for  a  suitable  medal. 

That  a  conmiittee  of  five  meml>ers  be  appointed  by  the  president  to  recom- 
mend to  the  academy  such  measures  as  may  be  necessary  to  the  proper  execu- 
tion of  the  trust. 

That  the  said  committee  be  charged  with  the  duty  of  preparing  an  expression 
of  appreciation  by  the  academy  of  the  munificence  of  Mrs.  Smith,  and  of  hav- 
ing such  expression  suitably  engrosseil  and  signe<l  by  the  proiier  officers  for 
transmission  to  the  donor. 

STATED  SEvSvSION,  APRIL  21-24.  1H85— (Continued). 

The  treasurer  made  the  following  report  : 

Rc'Ceipts : 

Cash  rweive<l  from  Mrs.  Smith $S,000.00 

Interest  of  investment 24.1.00 


8,  24.3.  00 


Expenditures : 

Purchase  of  $7.20()  Unlteil  States  4..>  per  cent  bonds S,  073.  00 

Cash  balance,  April  20,  lASr> 170.00 

8.  243.  00 
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STATED  SESSION,  APRIL  17-20.  1888. 

The  committee  on  the  J.  Lawrence  Smith  medal  submitted  the  fol- 
lowing statement  and  recommendation : " 

The  deed  of  gift  of  the  funds  for  this  medal  contains  a  provision  "  That  the 
investigation  for  which  it  Is  awarded  or  the  completed  publication  thereof 
shall  have  been  made  since  the  time  of  the  last  preceding  award  and  presenta- 
tion of  the  said  medal." 

We  find  that  this  provision  restricts  the  consideration  of  works  for  which  the 
medal  may  be  awarded  in  a  way  and  degree  which  we  believe  that  the  generous 
donor  did  not  intend.  Most  great  works  of  the  present  time  have  no  definite 
time  of  ending,  being  continued  from  year  to  year,  and  seeing  the  light  only  in 
a  series  of  publications,  no  one  of  which  can  be  regarded  as  fully  completing 
the  work.  In  other  cases  the  value  of  an  epoch-making  work  may  not  be  fully 
recognized  at  the  time  of  making  an  award  to  some  other  work.  In  the  first 
case  an  award  would,  as  the  provision  now  stands,  be  of  questionable  legality ; 
In  the  second,  entirely  Illegal. 

Believing  that  this  restriction  ui)on  the  award  will  be  recognized  by  the 
academy  and  by  the  donor  as  Inexpedient,  we  recommend  that  the  academy 
submit  a  statement  of  the  case  to  Mrs.  Smith,  with  the  respectful  request  that 
she  consider  the  expediency  of  modifying  her  deed  of  gift  by  annulling  the 
provision  above  quoted. 

The  academy  adopted  a  motion  recommending  that  the  donor  of  the 
fund  be  requested  to  cancel  the  following  clause  contained  in  the 
deed  of  gift : 

That  the  Investigation  for  which  It  Is  awarded,  or  the  completed  publication 
thereof,  shall  have  been  made  since  the  time  of  the  last  preceding  award  and 
presentation  of  the  said  medal. 

STATED  SESSION.  APRIL  21-24,  1891. 

The  following  resolution  was  adopted:'' 

Resolved,  That  It  Is  the  opinion  of  the  academy  that  the  power  to  decide  as  to 
what  investigations  shall  be  made  at  the  exi)en8e  of  the  Income  of  the  J.  Law- 
rence Smith  fund  can  not  be  delegated  by  the  academy,  and  that  applications  for 
aid  from  this  fund  should  be  forwarded  to  the  academy  by  the  standing  com- 
mittee on  the  fund,  with  Its  recommendation  in  each  case. 

vSTATED  SESSION,  APRIL  17-20,  1894. 

The  following  letter  was  read : 

Yale  Univebsity,  April  16, 1BH. 
To  the  National  Academy  of  Sciences. 

Gentlemen  :  The  board  of  managers  of  the  Yale  Observatory  respectfully 
applies  for  an  appropriation  of  $2,000  from  the  accomolated  income  of  the  J. 
Lawrence  Smith  fund.    We  propose,  if  the  application  is  granted  and  the  appro- 

<»  Similar  recommendations  were  made  by  the  committee  on  the  Henry  I>rai»er 
medal.     (See  p.  00.) 

^A  similar  resolution  was  adopted  concerning  the  Henry  Drai»er  fund.  (Sih? 
p.  00.) 

70677— S.  Doc.  770,  (>0-2 5 
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j)riation  made,  therewith  to  erect  on  the  observatorj*  grounds,  and  to  enclose, 
an  equatorial  axis  driven  by  first-class  clockwork,  and  upon  the  axis  to  mount 
four  or  six  cameras  with  a  directing;  telescope,  and  therewith  to  photo^miph 
the  tracks  of  shooting  stars.  Experiments  made  in  August  and  December  last 
gave  us,  in  eighteen  hours*  exposure,  six  photographed  tracks,  and  we  believe 
that  with  a  not  unreasonable  amount  of  labor  we  may  obtain  additional  photo- 
graphed tracks  if  such  an  instrument  as  is  proposeil  shall  be  at  our  service. 
The  best  methods  of  obserying  hitherto  devised  are  liable  to  errors  measured  by 
degrees,  while  photographed  tracks  may  be  measured  with  errors  of  small 
fractions  of  a  minute. 
For  the  board  of  managers. 

H.  A.  Newton. 

The  appropriation  was  recommended  by  the  chairman  of  the 
trustees  of  the  Smith  fund,  and  was  approved  by  the  academy. 

ANNUAL  MEETING,  APRIL  21-23,  1908. 

The  treasurer  made  the  following  statement  as  to  the  present  contli- 
tion  of  the  J.  Lawrence  Smith  fund: 

Capital  account $10,000.00 

Invested  income _ K30. 07 

l^sh  on  hand 534.4.5 

The  committee  reported  that  it  had  the  manuscript  of  the  introduc- 
tion to  the  catalogue  of  the  meteorites  of  North  America;  the  cata- 
logue describes  245  meteorites,  of  which  162  are  irons,  10  are  iron- 
stones, and  73  are  stones. 

APPROPRIATIONS    PROM   THE  J.    LAWRENCE  SMITH    FUND. 

April,  1804.    Yale  Observatory ^2.000.00 

Apparatus  to  photograph  shooting  stars. 
April,  1898.     Yale  Observatory 1,(KM).00 

Apparatus  to  photograph  shooting  stars. 
April,  1908.    O.  C.  Farrington sOO.  00 

Preimratlon  of  catalogue  of  meteorites. 

RECIPIENT  OP  J.   LAWRENCE  SMITH   MEDAL. 
1888.     H.  A.  Newton.     For  investigation  of  the  orbits  of  meteors. 
COMMITTEES   ON  THE  J.   LAWRENCE  SMITH   FUND. 
1885-1893. 

Wolcott  <;ibbs.  G.  J.  Brush.  A.  Hall. 

K.  Pumjwlly.  L.  M.  Rutherford. 

1893  and  1894. 

W(>lcott  (JibbH.  G.  J.  Brush.  A.  Hall. 

K.  rum|)elly.  Ira  Remsen. 
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1895-1899. 

ii.  J.  Brush.  A.  Hall.  S.  W.  Johnson. 

K.  Pnniiielly.*  Ini  Himusimi. 

1900-1905. 

(i.  J.  Brush.  E.  W.  .Morley.  S.  W.  Ji»hnson. 

U.  Punii>elly.  Ira  Uenisen. 

I 906- 1908. 

K.  W.  Morley.  K.  S.  Dana.  S.  W.  .Tolnison. 

It.  Punii)elly.  Ira  Kenisen 

THE  F.  A.  P.  BARNARD  MEDAL. 

SPECIAL  STATED  SESSION,  NOVEMBER  n,  1891. 

The  home  secretary  read  the  following  letters  and  documents  con- 
cerning the  Barnard  medal : 

»  No.  07  Wai.i.  Street, 

Xetr  York,  \ovrmbvr  7,  1891. 
National  Academy  of  Sciences. 

(Jentlemen  :  The  Trustees  of  Coluinbln  Oonejje,  as  residuary  le^tees  and 
devisees  of  the  late  I*resident  Barnard,  have  acce])ted  and  undertaken  to  per- 
form the  trust  created  by  his  will,  and  have  instructed  me  to  communicate  with 
you  for  the  purix)8e  of  ascertaining  your  willingness  to  charge  yourselves  with 
the  duty  of  declaring  to  the  Trustees  of  (\)luml)ia  College  at  the  close  of  every 
term  of  five  years  the  name  of  the  person  whom  you  judge  worthy  to  receive 
the  *•  Barnard  Medal  for  Meritorious  Service*  to  Science." 

I  inclose  herewith  a  copy  of  the  i>ortlon  of  President  Barnard's  will  relating 
to  the  medal  referred  to,  together  with  a  transcript  from  the  minutes  of  the 
trustees. 

Very  respei'tfnlly,  John  B.  Pine,  Clerk. 

KXTRACT    FROM    THE   WILL  OF    F.    A.    P.    BARNARD. 

2.  All  the  remainder  of  my  property.  Invested  as  aforesaid,  to  constitute  a 
fund,  under  the  name  of  the  "  Barnard  Fund,"  for  the  increase  of  the  library, 
the  income  from  the  mime  to  be  devoted  to  the  purchase  on  account  of  the 
Libniry  of  Coluinl»ia  College  of  such  books  as  from  time  to  time  may  be  most 
needed,  but  esiiecially  relating  to  physical  or  astronomical  science,  selecting,  in 
jireference.  thow  which  may  be  likely  to  be  most  useful  to  persons  engaged  In 
HClentitlc  investigation.  But  of  the  Income  from  this  said  fund  I  desire  that  so 
much  as  may  lu*  nwessary  shall  l>e  applied  in  the  manner  following:  The  Trus- 
tees of  Columbia  (>>llege  shall  cause  to  l>e  struck,  with  suitable  devices,  a  medal 
of  gold,  nine-tenths  fine,  of  the  bullion  value  of  not  less  than  two  hnndre<l  dol- 
hirs.  to  be  styUnl  "The  Barnard  Medal  for  Meritorious  Services  to  Science,"  and 
shall  publicly  announce  that  a  copy  of  the  same  shall  be  awarded,  at  the  close 
of  every  quiiifiucnnial  period,  dating  from  the  probate  of  this  my  last  will  and 
testament,  to  such  i^erson,  whether  a  citizen  of  the  T'nlttHl  States  or  of  any 
r»ther  country,  as  shall,  within  the  five  years  next  iirweding,  have  made  such 
dis<'<>very  in  physical  or  astronomical  science,  or  such  novel  application  of  sol- 
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eiice  to  puriioses  beueficial  to  the  huiuan  race,  as,  iu  the  judgment  of  the  Na- 
tional Academy  of  Sciences  of  the  United  States,  shall  be  esteemed  most  worthy 
of  such  honor.  And  I  make  it  my  request  that  the  said  National  Academy  of 
Sciences  shall  charge  Itself  with  the  duty  of  declaring  to  tlie  Trustees  of  Oilum- 
bia  College,  aforesaid,  at  the  close  of  every  term  of  five  years,  as  above  defined, 
the  name  of  the  |)er8on  whom  they  judge  worthy  to  receive  such  medal,  with  a 
statement  of  the  reasons  on  which  their  judgment  is  founded;  and  that,  upon 
such  declaration  and  nomination,  the  Trustees  shall  proceed  to  award  the  said 
medal,  and  shall  transmit  the  same  to  the  person  entitled  to  receive  it,  accom- 
panied by  a  diploma  or  certificate  attesting  the  fact  and  the  occasion  of  the 
award.  But  if  the  said  National  Academy  of  Sciences  shall  judge  that,  during 
the  five  years  preceding  the  date  at  which,  as  above  provided,  this  award  shall 
become  due,  no  discovery  in  physical  or  astronomical  science,  or  no  new  appli- 
cation of  scientific  principles  to  useful  purposes,  has  been  made  worthy  of  the 
distinction  proposed,  then  it  is  my  wish  and  request  the  award  shall  be  for 
that  time  omitted.  And  I  would  further  desire  that  the  medal  above  described 
should  bear,  if  it  can  be  accomplished  without  interfering  with  the  appropriate 
artistic  devices,  upon  its  obverse  side  the  motto,  "  Magna  est  Veritas,"  and 
upon  its  reverse  the  motto,  '*  Deo  optimo  Maximo,  Gloria  in  Elxcelsis." 

At  a  meeting  of  the  Trustees  of  Columbia  College,  held  in  the  city  of  New 
York,  November  2,  1891,  the  following  action  was  taken : 

Resolved,  That  the  trustees  accept  with  grateful  appreciation  the  gifts  of  the 
late  President  Barnard,  and  undertake  and  agree  to  i>erform  the  trusts  created 
by  the  will. 

ReMolved,  That  the  remainder  of  the  property  bequeathed  to  the  college  by 
Doctor  Barnard  be  set  aimrt  as  a  fund,  to  be  known  as  the  **  Barnard  Fund  for 
the  Increase  of  the  Library ;"  that  so  much  of  the  income  of  said  fund  as  may  be 
necessary  be  applied  to  the  manufacture  and  supply  once  in  every  five  years  of 
a  gold  medal  of  the  bullion  value  of  not  less  than  $200,  to  be  known  as  the 
**  Barnard  Medal  for  Meritorious  Service  to  Science,"  and  that  the  remainder  of 
the  income  of  the  said  fund  be  applied  to  the  purchase  for  the  library  of  such 
books  as  from  time  to  time  may  be  most  needed,  but  especially  relating  to  phys- 
ical or  astronomical  science,  selecting  in  preference  those  which  may  be  likely 
to  be  most  useful  to  {x^rsons  engaged  in  scientific  investigation. 

Resolved,  That  it  be  referred  to  the  Committee  on  the  Library  to  cause  to  be 
prepared  and  to  submit  a  suitable  design  for  such  medal,  the  design  conforming 
as  nearly  as  practicable  to  the  suggestions  contained  in  the  will. 

Resolved,  That  one  such  modal  be  awarded  at  commencement  at  the  close  of 
every  quinquennial  {leriod,  dating  from  the  17th  day  of  July,  1889,  to  such 
person,  if  any,  whether  a  citizen  of  the  United  States  or  of  any  other  country, 
as  shall  within  the  five  years  next  preceding  have  made  such  discovery  in  phys- 
ical or  astronomical  science  or  such  novel  ai)plication  of  science  to  purposes 
beneficial  to  the  human  race  as  in  the  judgment  of  the  National  Academy  of 
Sciences  of  the  United  States  shall  be  esteemed  most  worthy  of  such  honor. 

Resolved,  That  the  clerk  be  instructed  to  tninsmit  to  the  National  Academy 
of  Sciences  a  copy  of  that  iK)rtion  of  the  will  of  Doctor  Barnard  relating  to  the 
"  Barnard  Medal  for  Meritorious  Services  to  Science,"  and  to  ascertain  whether 
such  Academy  will  charge  itself  with  the  duty  of  declaring  to  the  Trustees  at  the 
close  of  every  term  of  five  years  the  name  of  the  person  whom  they  judge 
worthy  to  receive  such  medal. 

The  academy  approved  a  recommendation  from  the  council  accept- 
ing the  trust  provided  for  in  the  will  of  Dr.  F.  A.  P.  Barnard. 
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The  academy  approved  a  recommendation  from  the  council  that  a 
committee  of  five  members  be  appointed  to  nominate  to  the  academy 
from  time  to  time  the  name  of  the  person  to  be  designated  as  the 
recipient  of  the  Barnard  medal. 

RECOMMENDATIONS  FOR  THE  BARNARD  MEDAL. 

1895.  T^rd  Raylelgh.  For  his  brilliant  discovery  of  argon,  a  discovery  which 
illustrates  so  completely  the  value  of  exact  scientific  niethcnls  in  the  investiga- 
tion of  the  physical  properties  of  matter. 

1900.  Wilhelni  Conrad  Rontgen.     For  his  discovery  of  the  X  rays. 

1905.  Henri  Becquerel.     For  his  discoveries  in  the  field  of  radio-activity. 


COMMITTEES  ON  THE  BARNARD  MEDAL. 
1891-1893. 
Lewis  Ross.  J.  P.  Oooka 


C.  F.  Chandler. 


C.  F.  Chandler. 


B.  S.  Dana.  (5.  Brown  rjoode. 

1894  and  1895. 

Ia?w1s  Boss.  C.  B.  Comstock. 

E.  S.  Dana.  (».  Brown  <;o<>de. 


1896-1898. 

C.  F.  (Chandler.  I^wis  Boss.  C.  B.  Comstock.  E.  S.  Dana. 

•  1899  and  1900. 

J.  S.  Billings.  H.  P.  Bowditch.  S.  C.  (^handler.  H.  A.  Rowland. 

O.  N.  Rood.  C.  L.  Jackson.  S.  Newoomb. 


J.  S.  Billings. 


J.  S.  Billings. 


1901. 


H.  P.  Bowditch. 
C.  L.  Jackson. 


S.  C.  Chandler. 
S.  N'ewc*<.>mb. 


1902  and  1903. 


IL  P.  Bowditch. 
S.  Newc'omb. 


S.  C.  (^landler. 
William  Sellers. 


O.  N.  Rood. 


C.  I  J.  Jackson. 


1904. 

J.  S.  Billings.  H.  P.  liowdltch.  S.  C.  Cliandler. 

C.  L.  Jackson.  S.  Xewr-omb. 


J.  S.  Billings. 


1905-1908. 


H.  P.  Bowditch. 
S.  Newcomb. 


S.  C.  Chandler.  C.  Jj.  Jackson. 

E.  L.  Nichols. 
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THE  WOLCOTT  GIBBS  FUND. 

STATKD  SESSION.  APRIL  19-22,   1S92. 

The  president  stated  that  when  Mr.  Wolcott  Gibbs  reached  the  age 
of  70  a  number  of  friends  presented  him  with  $2,600,  to  establish  a 
fund  bearing  the  name  of  the  recipient,  the  income  to  be  devoted  to 
aiding  in  the  prosecution  of  chemical  research.  The  following  letter 
from  Mr.  Gibbs  was  read : 

My  Dear  Pbofkssorh  Jackson  and  Loeb  : 

May  I  beg  you  to  present  to  those  from  whom  I  reoelvetl,  a  few  days  since, 
so  signal  a  marl£  of  friendship  and  good  will  my  heartiest,  most  earnest,  and 
most  grateful  acknowle<lgment?  The  address  which  1  receive<l  on  my  seven- 
tieth birthday,  signed  by  more  than  100  friends,  pupils,  and  assistants.  Iirings 
bacic  my  youth  in  recalling  the  names  of  those  wlio  now  join  to  offer  me  more  than 
mere  good  wishes  to  che<»r  my  advancing  age.  Their  active  friendship  has  taken 
the  form  which  was  most  acceptable  to  nie — tliat  of  an  endowment  to  assist  re- 
search in  my  own  branch  of  science;  so  that  1  can  feel  that  In  a  certain  sense 
my  power  to  work  will  not  terminate  with  my  life.  As  the  generosity  <»f  my 
friends  permits  me  also  to  dlsi>ose  of  the  manner  in  which  the  t»ndowment  shall 
be  administered.  I  snl)mit  to  them,  through  you,  the  i»lan  which  seems  to  me 
best  ada[>ted  to  carry  out  their  wishes — a  plan  which  has  been  fully  tested  in 
somewhat  similar  cases  and  found  to  work  well  In  practiw. 

I  therefore  ijropose  that  the  fund  raised  for  endowment  shall  be  given  to  the 
National  Academy  of  Sciences,  to  hold  the  same  in  trust  and  to  invest  and  nv 
Invest  as  may  be  nivessary  or  advisable.  The  income  or  interest  of  the  fund 
shall  be  administered  hy  a  1)oard  of  directors  consisting  of  three  i>ersons.  of 
whom  at  least  two  sliall  be  members  of  the  academy.  The  first  board  shall 
consist  of  Cliarles  Loring  Jackson.  Tlumias  M.  I>rown,  and  Ira  Remsen.  and 
the  directors  sh;ill  have  power  to  fill  vacancies  in  their  own  number,  notifying 
the  academy  of  their  action  without  delay.  In  case  of  the  deaths  of  all  tlu; 
members  of  tlie  boanl,  their  places  shall  be  filled  by  i»ersons  holding  pn)fes8«>r- 
shlps  of  chemistry,  to  be  api>ointed  by  a  vote  of  the  academy.  The  directors 
shall  make  an  annual  report  to  the  academy,  stating  the  condition  of  the 
fund  and  the  approi)rlations  made  during  the  year.  They  shall  have  absolute 
and  entire  control  of  the  disposition  of  tlie  Income  of  the  fund,  employing  it  in 
such  maimer  as  they  may  deem  for  the  best  interest  of  chemical  science. 

It  Is  my  belief  that  the  above  or  a  similar  arrangement  is  the  l)ost  which  ran 
be  made — that  Is  to  say.  the  one  which  is  most  likely  to  be  of  i)ermanent  l>eneflt 
to  science.  I  trust  that  It  will  meet  with  the  api>robation  of  those  who  have 
honored  me  with  their  confidence  and  their  regard. 

Sincerely,  yours,  Wolcott  Gibbs. 

Nkwport,  March   /,  !SHJ. 

The  following  recommendation  from  the  council  was  adopted  by 
the  academy : 

That  the  academy  accept  the  charge  of  the  Wolcott  (ilbbs  fund  for  the  pro- 
motion of  chemical  research,  subject  to  the  conditions  expressed  in  Doctor 
Gibl)s's  letter  to  the  dcaiors;  also  that  it  offer  it^  congratulations  to  Doctor 
(iil»bs  on  tlie  well-merite<l  honor  which  has  l)een  conferred  u|K)n  hlni.  and  Ita 
ackiuiwlwlgmenis  to  him  for  the  confidence  which  he  has  manifested  by  his  dls- 
/MfSfiJ  of  the  fund. 
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ANNUAL  SESSION,  APRIL  i»-2i,  1893. 

The  treasurer's  report  contains  the  statement  that  the  Wolcott 
Gibbs  fund  has  been  invasted  in  the  Williamson  and  Kimmel  loan, 
at  5  per  cent,  and  that  it  amounts  to  $2,673.17. 

SPECIAL  vSESSION,  NOVEMBER  8,  1893. 

The  trustees  reported  that  the  following  action  had  l)een  taken  by 

them  under  date  of  June  15,  1892 : 

• 

That  the  annual  Inconu*  of  the  Wolcott  Gibbs  fund  for  chemical  research  l)e 
paid  to  Dr.  Wolcott  Gibbs,  of  Newiiort,  during  his  life,  to  l>e  used  by  him  in 
whatever  way  will  best  promote  his  chemical  investigations,  and  that  the  only 
vouchors  required  for  the  money  shall  be  his  receipts,  sent  to  the  treasurer 
of  the  National  Academy  of  Sciences. 

In  accordance  with  the  terms  of  this  resolution,  anil  of  the  condi- 
tions made  by  Doctor  Gibbs,  the  income  of  the  fund  has  been  paid 
annually  to  Doctor  Gibbs  by  the  boards  of  direction  of  the  Wolcott 
Gibbs  fund. 

BOARDS  OF  DIRECTORS  OP  THE  WOLCOTT  GIBBS  FUND. 

1892-1903. 

C  L.  Jackson.  Ira  Keniscni.  T.  M.  Drown. 

1904. 

i\  L.  JackwMi.  Ira  Kemsen. 

1905-1908. 

C.  L.  .Jackson.  Ira  Uonisen.  hklKnv  F.  Smith. 

THE  BENJAMIN  APTHORP  GOULD  FUND. 

SCIENTIFIC  SESSION,  NOVEMBER  16-18,   1897. 

The  president  announced  that  Miss  Alice  Bache  Gould,  daughter  of 
the  distinguished  astronomer,  Benjamin  Apthorp  Gould,  had  pre- 
sented to  the  academy  the  sum  of  $20,000  as  a  memorial  of  the  life 
work  of  her  father.  The  terms  of  the  donation  are  stated  in  the  two 
accompanying  papers,  one  of  which  is  the  deed  of  trust  and  the  other 
a  detailed  expression  of  the  preference  of  the  donor  as  regards  the 
administration  of  tlie  trust. 

The  president  then  read  the  following  deed  of  trust  from  Alice 
Bache  Gould,  of  Boston,  Mass.,  to  the  National  Academy  of  Sciences : 

Know  all  men  by  theso  presents  that  I  Alice  Bache  Gould  of  the  City  of 
Boston  and  County  of  Suffolk,  State  of  Massachusetts,  in  consideration  of  the 
acceptance  of  the  within  Trust  by  the  National  Academy  of  Sciences  and  also  in 
consideration  of  divers  other  good  and  valuable  coiiftVtowXNssiiA  Xis^^^  '^n^jv 
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i^ranteil  nssigued  transferred  and  set  over  and  by  these  i)re8euts  do  give  grant 
assign  transfer  and  set  over  unto  tlie  said  National  Academy  of  Sciences  and 
its  successors  forever  a  certain  fund  or  sum  of  twenty  thousand  (20,000)  dollars 
with  the  interest  and  income  thereof  to  have  and  to  hold  the  same  in  trust 
nevertheless  ui>on  the  special  trusts  and  for  the  uses  and  pur[)oses  following, 
to  wit : 

First.  In  trust,  to  invest  and  reinvest  the  said  sum  of  twenty  thousand  dollars 
($20,000.)  and  to  keep  the  same  invested  under  the  ordinary  rules  governing 
trustees  in  good  and  safe  securities  in  such  manner  as  shall  be  deemed  best  for 
the  i)reservntion  and  maintenance  of  such  fund,  which  shall  be  known  as  the 
**  Benjamin  Apthori)  (jrould  Fund,"  in  memory  of  my  father,  the  late  Benjamin 
Apthori)  Gould,  of  Cambridge,  Massachusetts. 

Second.  In  trust  to  use  the  net  interest  and  income  thereof  according  to  and 
under  the  direction  of  Lewis  Boss  of  Albany  New  York  Seth  C.  Chandler  of 
Cambridge  Massachusetts  and  Asaph  Hall  of  Washington  D.  C.  whom  I  hereby 
constitute  a  Board  of  Directors  for  the  application  of  the  income  of  the  said 
Benjamin  Apthorp  Gould  Fund,  for  the  prosecution  of  researches  in  astronomy, 
by  assisting  such  observers  and  investigators  hi  such  manner  and  in  such 
sums  as  shall  be  agreed  upon  by  the  three  above-mentioned  i)ersons  or  their 
successors  or  by  a  majority  of  the  then  Board. 

The  Board  of  Directors  however  instead  of  expending  all  the  income  of  the 
Finid  for  the  purposes  aforesaid  may  from  time  to  time  vote  that  such  i)ortions 
thereof  as  they  may  prescribe  shall  be  added  to  the  principal  of  the  said  Fund, 
and  such  [jortion  shall  then  be  so  added  l)y  the  Trustees  and  all  such  sums 
once  so  added  shall  remain  part  of  the  principal. 

The  Board  of  Directors  shall  make  an  annual  report  to  the  National  Academy 
of  Sciences  giving  such  information  concerning  the  Fund  as  shall  be  desired  by 
the  said  Academy. 

In  case  of  any  vacancy  occurring  in  the  Board  of  Directors  by  reason  of  the 
death.  Inability  or  refusal  to  act  or  resignation  of  any  of  Its  members,  then  the 
surviving  or  remaining  members  or  member  for  the  time  being  shall  have  power 
to  fill  any  vacancy  so  occurring  in  the  Board  by  the  selection  of  another  person 
or  i)ersoii8  to  fill  the  same,  and  so  on  from  time  to  time  as  vacancies  shall  occur 
I)rovide<l  however  that  at  least  two  of  the  three  directors  shall  always  be 
members  of  the  National  Academy  of  Sciences.  But  If  at  any  time  the  three 
Directorships  of  the  Board  shall  simultaneously  be  vacant,  then  the  National 
Academy  of  Sciences  shall  have  power  to  fill  these  vacancies  and  the  new 
Board  of  Directors  in  this  as  in  all  otlier  cases  shall  succeeil  to  all  the  rights 
duties  smd  privileges  of  the  former  board. 

Providetl  however  that  if  at  any  time  the  said  Academy  from  any  cause 
whatever  shall  cease  to  exist  or  in  case  at  any  time  any  modification  of  its 
rights  or  powers  shall  l)e  made  by  any  action  other  than  that  of  the  said 
Academy  Itself  and  such  modification  shall  be  followed  within  six  months 
thereafter  by  a  vote  of  the  then  Board  of  Directors  approving  the  passing  and 
transfer  hei-elnafter  mentioned,  then  and  In  all  of  such  cases  the  said  Fund 
together  with  all  accumulations  and  unexpended  income  thereof  shall  pass  and 
be  transferred  to  the  said  Board  of  Directors  who  shall  theri>after  exercise  the 
functions  of  both  Directors  and  Trustees,  and  the  said  National  Academy  shall 
no  longer  thereafter  act  as  Trustee,  and  shall  have  no  iwwer  of  apiiointinf? 
I)ire<-tors  and  none  of  the  Directors  netnl  be  members  of  the  said  National 
Academy:  and  furthermore  after  such  transfer  and  passing  the  said  Directors 
may  at  any  time  api>oInt  any  other  i)ersons  or  corporation  as  Trustees,  reserv- 
ing to  themselves  their  i>owers  and  duties  as  Directors,  and  the  Fund  shall 
thereupon  pass  to  such  new  Trustees  to  be  held  uyou  the  same  trusts  upon 


REPORT  ON   THE  B.   A.   GOULD  FUND.  78 

which  it  is  hereby  given  to  the  National  Academy  of  Sciences,  the  principal 
with  its  accumulations  to  be  always  held  intact  and  the  income  applied  as  shall 
be  best  for  the  advancement  of  astronomy  and  for  the  honor  of  my  father's 
memory. 

And  the  said  National  Academy  of  Sciences  doth  hereby  signify  its  acceptance 
of  the  siiid  Fund  of  t^^enty  thousand  dollars  ($20,000.)  and  doth  engage  to  hold 
the  same  ujwn  the  trusts  and  conditions,  and  for  the  uses  and  purposes  herein 
mentioned  and  set  forth. 

In  witness  whereof  I  the  said  Alice  Bache  Gould  have  hereto  set  my  hand 
and  seal  and  the  said  National  Academy  of  Sciences  has  caused  its  corporate 
name  and  seal  to  be  hereto  affixed  by  Wolcott  Gibbs  its  President  thereunto 
duly  authorized  this  seventeenth  (17th)  day  of  November  in  the  year  eighteen 
hundred  and  ninety  seven  (1897). 

Alice  Bache  Gould,     [seal.] 
WoLCOTT  Gibbs. 
President  of  the  National  Academy  of  Sciences. 

W.  W.  Vaughan.  witness  to  Alice  Bache  (xould. 
O.  C.  Marsh,  witness  to  Wolcott  Gibbs. 
J.  M.  Crafts,  witness  to  Wolcott  Gibbs. 
C.  B.  Comstock,  witness  to  Wolcott  (^ibbs. 

We  hereby  accept  our  appointment  to  the  Board  of  Directors  above  consti- 
tuted. 

Lewis  Boss. 

Seth  C.  Chandleb. 

Asaph  Hall. 
Witnesses  for  directors :  George  F.  Barker,  Edw.  S.  Morse,  Henry  B.  Hill. 

To  The  Board  of  Directors  of  the  Benjamin  Apthorp  Goiitj)  Fund. 

Gentlemen  :  Believing  that  elalmrate  legal  restrictions  u|)on  the  uses  of  a 
peri>etual  fund  may  often  under  changing  circumstances  hinder  the  accom- 
plislnnent  of  the  general  intention  of  the  donor,  I  have  in  the  deed  creating 
the  Benjamin  Apthorp  (Jould  Fund  defined  its  uses  as  briefly  as  [x>ssib]e, 
namely,  as  "  for  tlie  prosecution  of  researches  in  astron<miy.*' 

Nevertheless  I  wish  hereby  to  record  with  you  some  i>ersonal  preferences, 
based  upon  what  1  believe  would  have  been  my  father's  opinions  regarding 
the  best  use  of  such  a  Fund,  expressly  stating  however  that  this  letter  is  not 
Intended  to  restrict  the  action  of  the  Board  of  Directors  more  than  shall  in 
their  judgment  be  exi)edient  and  fitting. 

First.  My  object  in  creating  the  Fund  is  two-fold;  on  the  one  hand  to  advance 
the  science  of  astronomy,  and  on  the  other  to  honor  my  father's  memory  and  to 
insure  that  his  iKJwer  to  accomplish  scientific  work  shall  not  end  with  his  own 
life. 

Second.  Throughout  my  father's  lifetime  his  patriotic  feeling  and  scientific 
ambition  were  closely  nsscK-iateil,  anil  I  wish  therefore  that  a  fund  bearing  his 
name  should  be  use<l  primarily  for  the  benefit  of  investigators  in  his  own 
country  or  of  his  own  nationality.  I  recognize  however  tliat  sometimes  the 
best  iiossible  service  to  American  science  is  the  maintenance  of  close  com- 
munion betwetMi  the  scientific  men  of  Euroiie  and  of  America  and  that  there- 
fore even  while  acting  in  the  spirit  of  the  above  restriction  it  may  occasionally 
be  best  to  apply  this  money  to  the  aid  of  a  foreign  investigator  working  abroad. 

In  connection  with  this  I  must  refer  to  the  strong  interest  felt  by  my  father 
in  the  National  Academy  of  Sciences,  and  to  his  l>elief  in  the  importance  of 
creating  and  maintaining  a  single  national  scleuUtlvi  \i^M\^  >9t\i<^^!«6  vt'^Ksc^xiRXi.v^ 
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should  be  unquo8tioiiable,  and  of  ooncentraliuK  |M>wor  in  itx  hands.  I  wish  to 
recommend  that  all  three  Directors  shall  be  members  of  the  Academy.  althou^Ii 
I  have  made  this  legallj-  necessary  for  only  two  of  the  three,  and  to  record  the 
desire  to  serve  the  Academy  so  far  as  1  am  a!)le  as  one  of  my  minor  motivi^s 
in  creating  the  Trust. 

Third.  1  have  co|)ie<l  many  of  the  i)rovisions  of  tlie  liache  Fund,  and  it  is 
my  hoi>e  tliat  the  Boards  of  Direction  of  tlio  two  Funds  may  always  act  in 
friendly  unison,  as  befits  the  long  and  intimate  friendship  of  the  men  whose 
worlt  they  i)eri)etuate.  I  trust  that  the  new  Fund  may  relieve  the  Bache  Di- 
rectors of  many  astronomical  expenses,  and  thus  enable  them  to  devote  the 
same  amounts  of  money  to  other  branches  of  science.  And  I  recommend  the 
adoption  of  a  custom  now  followed  by  the  Bache  Board  of  Directors,  by  which 
each  Director  ui)ou  his  own  election  names  to  his  colleagues  the  i)erson  whom 
he  believes  most  fit  to  succeed  him. 

Fourth.  I  wish  that  in  all  cases  work  In  the  Astronomy  of  Pr(»cision  should 
be  distinctly  preferreii  to  any  work  in  A8tro|>hysics,  both  because  of  my  father's 
personal  preference  and  because  of  the  present  existence  of  generous  endow- 
ments for  Astrophysics. 

Fifth.  The  Astronomical  Journal  long  conducted  by  my  father  has  in  my 
belief  exerted  a  powerful  influence  In  raising  the  standard  of  American  astron- 
omy: and  in  case  at  some  future  time  its  existence  should  be  imi)erile<l  by  lack 
of  funds,  I  wish  to  re(H)nnuend  it  to  the  attention  of  the  then  Botird  of  Directors. 
As  however  I  believe  that  the  granting  to  any  scientific  journal  of  definite 
rights  over  such  a  Fund  would  be  a  dangerous  precedent,  I  here  reiieat  that  the 
Directors  are  not  to  consider  themsi»lvt»s  bound  by  these  my  present  wishers 
further  than  they  deem  apiiropriate  in  connection  with  a  journal  associate*!  with 
my  father's  name. 

Sixth.  The  Benjamin  Apthorp  Gould  fund  is  Intended  for  the  advancement 
and  not  for  the  diffusion  of  scientific  knowledge.  Moreover  I  prefer  that  it 
should  be  used  to  defray  the  actual  ex|>enses  of  an  investigation  rather  tliaii 
for  the  i)er8onal  support  of  the  investigator  during  the  time  of  his  researches. 
I  do  not  wish  absolutely  to  exclude  the  latter  imiK>rtant  use,  but  such  an  em- 
ployment of  funds  seems  to  me  more  appropriately  the  function  of  a  university 
than  of  the  National  Academy,  and  I  hoi)e  therefore  that  l>efore  granting  money 
for  such  a  purimse  the  DIrwtors  will  consider  the  existing  imiverslty  endow- 
ments and  other  sources  of  pecuniary  aid  for  able  workers  in  science. 

Finally  I  wish  to*  express  my  entire  faith  in  the  wise  judgment  of  the  first 
Board  of  Directors  and  my  sense  of  my  own  good  fortime  in  being  able  to  intrust 
a  memorial  of  my  father  to  the  hands  of  men  who  have  been  both  his  scientific 
associates  and  his  intimate  i>ersonal  friends. 

Alick  Bache  Gould. 

Boston.  \"ovrinbcr  /7,  1S07. 

The  deed  of  trust  was  then  formally  accepted  l)v  the  academy,  and 
the  president  was  requested  to  prepare  a  letter  of  acknowledgment  to 
be  engross(»d  and  forwarded  to  Miss  (nnild. 

ANNUAL  MEETING,  APRIL   16-1K,  1901. 

The  directoi-s  of  the  Benjamin  Apthorp  Gould  fund  rei>orted  that 
in  accordance  with  the  vote  of  the  academy,  April  10,  1800,  thej'  had 
prepared  the  following  report  of  [)rogress  of  all  the  work  which  they 
have  encourage<l,  so  far  as  such  a  report  was  practicable  at  the 
presiMit  time: 
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Appropriation  No.  /,  to  C.  L.  DooHWe,  $300.  March  28,  1899, 

A  computer  was  nt  work  during  the  greater  part  of  the  year  ending  July  1, 
190(>.  Although  not  completed  at  that  time,  the  final  reduction  was  so  far 
advanced  that  the  first  Installment  of  the  work  nt  Bethlehem  on  the  variation 
of  latitude  and  nl)erration  was  soon  ready  for  the  printer,  and  is  now  in  process 
of  i)ublicatlon  by  the  American  Philosophical  Society  of  Philadelphia.  It  is 
hope<i  that  the  remainder  will  be  in  shaiie  during  the  current  summer  and 
I^riuted  about  one  year  from  the  present  date. 

Appropriation  Xo.  J,  to  Mr,  Henry  M.  Parkhurni.  $SO0,  March  2J.  /8.9.O. 

About  two-thirds  of  the  sum  advanced  wris  use<l  for  reconstruction  of  ob- 
servatory and  Instnunents  and  the  remainder  in  instrumental  improvements. 
The  work  done  in  the  observations  of  variable  stars  has  been  printed  In  five 
communications  to  the  Astronomical  .Journal,  and  the  continuation  to  date  is 
nearly  ready  for  i)rinting.     It  is  to  be  indefinitely  continueii  In  the  future. 

Besides  this  the  work  on  the  photometric  ol)s<»rvation  of  the  asteroids  has 
been  continuously  prosecuted  to  date,  and  especially  those  relating  to  Eros, 
which  series  already  covers  more  than  six  months,  and  Is  ready  for  publication. 

Appropriation  No.  J,  to  John  A.  Parkhurst,  SSO,  April  18,  1900, 

Money  expende<l  in  purchase  of  the  first  two  imrts  of  Ilagen's  Atlas  of 
Variable  Stars,  to  be  used  in  conjunction  with  the  40-Inch  refractor  of  the 
Yerkes  Observatory,  Chicago,  for  the  observation  of  the  minima  of  the  fainter 
variables.  A  si>ecific  account  of  the  progress  of  this  work  has  not  yet  been 
called  for  by  the  board. 

Appropriation  So,  ^,  to  Dr,  Herman  S.  Davis,  $.iOO,  April  tS,  1900. 

A  detailed  report  of  the  work  done  to  date  has  lieen  received  by  the  board. 
The  money  has  be<»n  use<l  for  the  computation  of  the  refractions  and  the  reduc- 
tions to  apparent  place,  and  enough  of  tlie  appropriation  is  In  hand  to  com- 
plete the  computation  of  the  refractions. 

(Appror>rlatIons  Nos.  5  and  i\  lieing  quite  recent,  tlie  board  deems  It  too  early 
to  make  a  specific  reiKjrt  with  regard  to  them.) 

ANNUAL  MRKTING.  APRIL  15-17,  1902. 

The  directors  of  the  Benjamin  Apthorp  Gould  fand  reported  that 
they  had  entered  into  the  following  agreement  for  a  deferred  appro- 
priation : 

Dr.  Herman  S.  Davis  : 

We  agnn*  to  pny  yon  the  sum  of  $2,r>00  In  a  warrant  for  that  amount  dra^Ti 
upon  the  treasurer  of  the  National  Academy  of  S<»lences,  u|»on  the  receipt  from 
you,  on  or  boforo  January  1,  1910,  either  of  a  printed  copy  of  the  final  results 
of  your  **  New  UtHlnction  of  Piiizzi  ",  or  on  the  deiM)sIt  by  you  of  a  manuscript 
coi'y  of  the  sjnnc.  ready  for  printing,  with  the  National  Academy  of  Sciences. 

A  further  condition  of  this  grant  Is  that  you  inform  us  two  years  In  advance 
of  the  dale  when  such  copy  Is  likely  to  be  ready,  on  the  receipt  or  deposit  of 
which,  as  above  stateil.  the  payment  herein  promised  will  l>e  <lue. 

AsAPii  Hall. 

Sl-mi    (\    (^lIANDLtR, 

Lewis  Kohs. 
Hoard  0/  nirrctors  of  the  tiinjamin  Apthorp  Oould  Fund. 

AuoisT  1.  van. 
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They  also  reported  that  for  the  establishment  of  a  sinking  fund, 
principally  to  meet  this  liability,  they  had  authorized  the  treasurer 
to  transfer  the  sum  of  $1,000  from  the  cash  income  account  to  an 
invested  income  account. 

ANNUAL  MEETING.  APRIL  19-21,  1904. 

The  directors  of  the  Benjamin  Aptliorp  Gould  fund  gave  the  fol- 
lowing summary  of  the  operation  of  the  fund  from  its  foundation,  in 
November,  1897: 

Receipts  of  net  income  from  November,  1897,  to  April,  1903 $4,440.81 

Estimated  accrued  income  for  year  1903-4,  about 900.00 

5.340.81 
Total  expended  for  scientific  investigation,  as  shown  by 
the  several  rer)orts  of  the  directors  to  date,  including 

outstanding  obligations $4, 378. 85 

Income   invested   as  a   sinking  fund  toward  meeting  an 
additional,  deferred,  and  contingent  grant  of  $2,500  to 

H.  S.  Davis 1,000.00 

5, 37a  85 

Excess  of  appropriations  over  income  to  April,  1904 38.  04 

ANNUAL  MEETING,  APRIL  18-20,  1905. 

The  directors  of  the  Benjamin  Apthorp  Gould  fund  reported  that 
they  had  authorized  the  treasurer  to  carry  the  sum  of  $500  from  the 
cash  income  account  to  the  invested  income  account  as  an  addition 
to  the  sinking  fund  toward  meeting  the  deferred  contingent  grant  of 
$2,500  to  Dr.  H.  8.  Davis. 

ANNUAL  MEETING,  APRIL  21-23,  1908. 

The  treasurer  reported  that  the  capital  of  the  Benjamin  Apthorp 
Gould  fund  remains  unchanged  at  $20,000. 

APPROPRIATIONS  MADE  FROM  GOULD  FUND. 

1899. 
Mar.  2r>.     Henry  M.  Parkhurst $300.00 

Photometric  stellar  observations. 
Mar.  2s.     C.  L.  Doolittle   (1) 500.00 

Re<liiction  of  latitude  observations. 

1900. 
Apr.  IX.     Ilornian  S.  Oavls  (1) L 500.00 

Reduction  of  IMazzi's  observations. 
Apr.  1*5.     John  A.  Parkhurst 30.00 

Purchase   of   books   to   be   used    in   investigation   of 
variable  stars. 
De4*.  in.     Paul  S.  Yendell   (1) 225.00 

luvestipition  of  variable  stars.  (January  21,  1902, 
$<>:i.4r>  of  this  auunint  was  returned  unexpended,  and 
June  15,  lJK».'i,  .$12.30  was  reapproi)riated,  as  below.) 
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1901. 

Feb.     1.     Simon    Newcomb $25.00 

Investigation   on    planes   of   tlie   galaxy   and    bright 
stars. 

.    Appropriation  for  the  puri^ose  of  bringing  up  the  arrears 

of  cometary  research,  offered  to  American  astronomers 
for  computation  of  definitive  orbits  of  certain  comets, 
to  be  distributed  among  the  computers  talcing  part  in 
the  work,  the  relative  apt)ortionment  to  be  hereafter  de- 
termined by  the  board TiOO.  00 

Nov.    4.     Herman  S.  Davis  (2) r>0<>.00 

Reduction  of  Piazzi^s  observations. 

Aug.  1.  Agreement  for  deferred  appropriation  of  $2,500  to  Dr. 
Herman  S.  Davis  (3)  for  results  of  his  "  New  reduc- 
tion of  Plazzi"  on  or  before  January  1,  1910 2.r>(Ki.  00 

1903. 

Feb.     1.     W.  W.  Payne  (1) _*_ rHK).00 

Measurement  of  photographs  of  planet  Eros. 
(This  appropriation   afterwards  divided   into  api»ro- 
priations  of  $150  each  to  Carleton  College  Observatory 
and  Prof.  F.  P.  Leavenworth  (D.) 

Dec.  30.     H.  A.  Pack   (1) 100.00 

Computations  of  cometary  orbits. 

1903. 

Mar.  — .     Offer  of  $500  to  American  astronomers  for  computation  of 

definite  orbits  of  comets,  renewed 500. 00 

Apr.  14.     W.  W.  Payne  (2) JoO.OO 

Measurement  of  photographs  of  planet  Eros. 

Apr.  14.     F.  P.  Leavenworth  (2) L>00.00 

Measurement  of  i)hotographs  of  planet  Eros. 

Apr.  14.    George  C.  Comstock 400.00 

Keduction  of  A.  S.  Flint's  meridian  observations. 

May  13.    Charles  L.  Doollttle  (2) 1.(mH).00 

Variation  of  latitudes. 

Junel5.    Paul  S.  Yendell  (2) 12.30 

Keappropriation   of   i)ortion   of  amount  returned   tm 
January  21.  1902. 

1904. 

Mar.  18.     H.  A.  Pack    (2) 100.00 

Computation  of  cometarj-  orbit. 

1906. 

Mar.   6.    Charles  L.  Doollttle  (3) 500.00 

Investigation  with  zenith  telescofie. 

rgoS. 

Jan.    4.    Charles  L.  Doollttle  (4) _     1,000.00 

Investigation  on  variation  of  latitude. 
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BOARDS  OF  DIRECTION.   BENJAMIN  APTHORP  GOULD   FUND. 

1897-1906. 

AHai>h  Hall.  S.  ('.  ('handler.  I^wiK  Ho8s. 

1907  and  1908. 
Ix'wis  Boss.  S.  ('.  ( 'handler.  i;.  W.  Hill. 

THE  CYRUS  B.   COMSTOCK   FUND. 

BUSINESS  MEETING.  NOVEMBER  20,  1907. 

The  president  announced  that  Gen.  Cyrus  B.  Conistock  had  i)re- 
sented  to  the  academy  the  generous  gift  of  $10,000,  the  interest  of 
said  fund  to  be  devoted  to  the  advancement  of  knowledge  in  elec- 
tricity, magnetism,  and  radiant  energy. 

The  terms*of  the  deed  of  gift,  dated  NovemlxT  *27,  1907.  are  as 
follows : 

Know  all  men  by  these  presents,  that  I,  Oyrns  B.  Comstock,  of  the  City  of 
New  York,  tc»  advance  knttwled^e  in  electricity,  magnet  ism  and  radiant  enerjry, 
by  the  Ji:lving  of  money  prizes  for  imiK)rtant  investigations  or  discoveries  iu 
those  subjects,  have  given,  assigned,  transferred  and  set  over,  and  do  l)y  these 
presents  give,  assign,  transfer  and  st»t  over  unto  the  National  Academy  of 
Sciences,  incorporaited  by  the  Act  of  Congress  approved  March  3rd.  1863,  and  its 
several  supplements,  and  hereinafter  designated  as  the  Trustee,  and  unto  its 
snccwsor  or  successors,  ten  (10)  Tnion  Pacific  Railroad  Company  Registered 
First  Mortgage  and  Land  (irant  Four  I*er  Cent  (Jold  Bonds.  Numbers  H  58S, 
B  063,  B  1)93,  B  004,  B  1106,  B  1204,  B  12.S2,  B  1200,  B  1.300,  B  136J),  each  for 
$1,CK)0,  and  my  check  for  Four  hundred  Dollars  (.$400.00),  bearing  even  date 
herewith  and  i»ayable  to  tlie  order  of  the  National  Academy  of  Sciences. 

To  have  and  to  hold  the  same  unto  tlie  said  National  Academy  of  Science^ 
its  successor  or  successors  in  trust  and  upon  the  following  conditions,  to  wit : 

First.  The  Trustee  shall  keep  sjiid  sum  of  Four  hundred  Dollars  ($400.00), 
and  said  bonds,  or  the  proceeds  thereof  and  all  jidditions  thereto,  as  a  separate 
fund,  to  be  known  as  the  **  Cyrus  B.  (^omstock  Fund." 

Second.  The  Trustee  shall  have  |K)Wor  at  any  time  in  its  discretion  tc)  sell 
said  bonds  or  any  of  them  and  execute  a  proper  assigimient  thereof  to  the 
purchaser  or  purchasers,  and  shall  invest  the  procetnls  tliereof  and  all  moneys 
forming  a  part  of  siiid  fund,  and  keep  the  same  invested  in  such  securiti<*8  and 
in  such  manner  as  its  constitution  shall  provide  for  the  investment  of  its  proiv 
erty  or  as  shall  be  authorized  l)y  law  for  the  investment  of  trust  funds. 

Third.  The  Trustee  shall  collect  the  income  arising  from  sjiid  fund  and  apply 
the  same  as  follows : 

(1)  The  market  value  of  the  fund  shall  be  maintained  at  not  less  than 
Ten  tliousand  Dollars  ($10,(K)0),  and  any  and  all  depreciation  therein  shall  be 
made  up  out  of  the  income  of  the  fund  before  any  part  of  such  inc*ome  shall  be 
applied  as  hereinafter  provided.  But  when,  by  the  additions  hereinafter  author- 
ized and  dirwte<l,  the  i>rincipal  of  the  fund  shair  have  been  increased  in  the 
amount  of  Five  thousand  Dollars  ($5,000.),  then  and  thereafter  the  market 
value  of  the  fund  shall  be  maintained  in  the  manner  aforesaid  at  not  less  than 
Fifteen  thousand  Dollars  ($15,000.). 
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(2)  The  hnlnm-e  of  the  Income  of  Raid  fund  shall  be  set  aside  and  accu- 
mulated, and  out  of  such  accumulations  the  Trustee  shall  award  once  for  every 
five  years  a  prize  in  money  to  the  bona  fide  resident  of  North  America,  \vho» 
not  less  than  one  year  nor  more  than  six  years  before  the  awarding  of  the 
prize,  shall  have  made  in  the  Judgment  of  the  Trustee  the  most  important  dis- 
covery or  investigation  in  electricity  or  magnetism  or  radiant  energy. 

Such  prize  shall  be  known  and  designated  as  the  "  Comstock  Prize,*'  and  shall 
be  in  an  amount  equal  to  about  two-thirds  of  said  balance  of  the  Income  of  said 
fund  for  the  five  years  for  which  the  award  shall  be  made,  and  shall  be  imid  to 
the  |>erson  to  whom  the  prize  shall  have  been  awarded  at  such  time  as  may  be 
convenient  to  the  lYustee,  but  the  awarding  thereof  shall  be  entirely  and  in  all 
reKi»ects  in  the  discretion  of  the  Trustee.  If  no  such  discovery  or  investigation 
shall  be  deemed  by  the  Trustee  to  be  worthy  of  the  prize,  or  if  for  any  other 
reason  the  prize  shall  not  be  awarded  for  any  period  of  five  years,  then  and  in 
that  event  the  money  which  might  have  been  awarded  shall  be  added  to  the 
princiiuil  of  the  fund  and  become  a  part  thereof;  but  the  Trustee  may  In  its 
discretion  use  the  whole  or  any  part  of  the  amount  unawarded  for  any  five 
yciirs  In  aiding  such  investigation  or  investlgatitms  as  the  Trustee  shall  deem 
worthy  In  electricity,  magnetism  or  radiant  energy  to  be  made  by  a  bona  fide 
resident  or  residents  of  North  America;  Provided,  however,  that  the  prize 
shall  not  be  diverted  to  give  such  aid  oftener  than  once  in  fifteen  years. 

(3)  The  balance  of  the  income  so  accumulated,  less  the  amount  to  be  awarded 
us  a  prize,  as  providtnl  In  the  preceding  section,  shall  be  added  to  the  principal 
of  the  fund  and  become  a  part  thereof  and  subject  to  the  terms  and  conditions 
herein  contained,  as  though  such  additions  had  been  part  of  the  original  dona- 
tion:  Provided,  however,  that  when  the  market  value  of  said  fund  shall  have 
i)een  increasetl  to  Fifteen  thousand  Dollars  ($15,000.),  the  amount  of  the  prize 
may  \)0  increase<l  In  the  discretion  of  the  Trustee  to  -more  than  two-thirds  of 
the  net  Income  as  above  jirovided. 

Fourth.  Upon  the  failure  or  inability  of  the  Trustee,  its  successor  or  succes- 
sors, to  carry  out  the  said  trust  upon  the  terms  and  conditions  above  set  forth, 
said  fund  together  with  all  accumulations  and  unexpended  income  shall  revert 
to  me,  the  said  Cyrus  B.  Comstock,  If  then  living;  If  dead,  to  my  heirs-at-law 
who  shall  then  be  living,  per  stiri)es  and  not  i)er  capita. 

In  witness  whereof,  I,  the  said  Cyrus  B.  Comstock,  have  hereunto  and  unto 
a  dui>llcaite  hereof,  set  my  hand  and  seal  this  twenty-w»venth  day  of  November, 
one  thousand  nine  hundred  and  seven. 

c^YBUs  B.  Comstock. 

Sworn  antl  subscribed  before  Monchure  March,  notary  public.  In  the  city  and 
county  of  New  York,  November  27,  1907. 

Know  all  men  by  these  presents  that  the  National  Academy  of  Sciences,  the 
Trustee  named  in  the  foregoing  instrument,  hereby  acknowledges  the  receii)t 
from  the  said  Cyrus  B.  Comstock  of  said  ten  (10)  Union  Pacific  Railroad  Com- 
pany Registered  First  Mortgage  Railroad  and  lAxnd  Grant  Four  Per  Cent  Gold 
Bonds,  Numl)ers  B  r)88,  B6(53,  B  993,  B91)4,  B  llOG,  B 1204,  B 1282,  B 1290, 
B 1309,  B  1309  eacl)  for  $1,000,  duly  assigned  to  the  said  National  Academy  of 
Sciences  as  Trustee  under  the  foregoing  Instrument,  and  his  check  for  Four 
hundred  Dollars  ($400.00),  payable  to  the  order  of  the  National  Academy  of  Sci- 
ences; and  that,  by  authority  of  its  Council,  the  sjiid  Trustee  herel)y  accepts  and 
agrees  to  hold  the  same  In  trust  and  u]K>n  the  terms  and  conditions  above  set 
forth. 

And  the  said  National  Academy  of  Sciences  hereby  constitutes  and  apix>ints 
Ira  Remsen  its  true  and  lawful  attorney,  for  it  and  in  its  name  to  acknowledge 
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this  inBtmment,  aud  a  duplicate  hereof,  to  he  its  act  hefore  any  i)er8ou  having 
authority  to  take  such  ackuowledgnieiit. 

In  witness  whereof,  the  said  the  National  Academy  of  Sciences  has  caused  its 
con>orate  seal  to  be  hereunto  and  unto  a  duplicate  hereof  afiixed.  and  these 
presents,  and  a  duplicate  hereof,  to  be  signed  in  its  name  by  its  I^esident  and 
Treasurer  this  thirtieth  day  of  November,  one  thousand  nine  hundred  and  seven. 

National  Academy  of  Sciences. 
By  Ira  Remsen.  President. 
S.  F.  Emmons.  Treasurer. 
Sworn  and  subscribed  before  John  R.  Hooper,  notary  public,  in  the  city  of 
Baltimore,  State  of  Maryland,  l>eceml)er  4,  1907. 

COMMITTEE  ON  THE  COM8TOCK  TRUST  FUND. 

1908. 

E.  I^  Nichols.  A.  A.  Noyt's.  Klihu  Thomson. 

Geo.  E.  Hale.  A.  (I.  Webster. 
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CONSTITUTION  OF  THE  NATIONAL  ACADEMY. 

As  ainemletl  and  adopted  April  17,  1872,  and  further  amended  April  20.  1875; 
April  21,  1881 ;  April  19,  1882;  April  18,  1883;  April  19,  1888;  April  18,  1895; 
April  20,  1899;  April  17,  1902;  April  18,  1906;  November  20,  1906;  April  17, 
1907 ;  November  20,  1907. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March.  A.  D.  1863,  and  in  conformity  with  the  amendment  to  said 
net,  approved  July  14,  1870.  the  National  Academy  of  Sciences  adopts 
the  following  amended  (-(mstitutio!!  and  rules: 

ARTICLE  I.— OF  MEMBERS. 

Sec.  1.  The  acadeni}'  shall  consist  of  members,  honorary  members, 
and  foreign  asscx'iates.  Members  must  be  citizens  of  the  United 
States. 

Sfx'.  2.  Meml)ers  who,  from  age  or  inability  to  attend  the  sessions 
of  the  academy,  wish  to  resign  the  duties  of  active  meml)ership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  academy. 

Sec.  8.  The  academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communi- 
cating papers  to  the  academy,  but  shall  take  no  part  in  its  business, 
shall  not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy 
of  the  publications  of  the  academy. 

ARTICLE  II.— OF  THE  OFFICERS. 

Sec.  1.  The  officeiN  of  the  academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  w^hom  shall  l)e  elected  for  a  term  of  six  years,  by  a  majority  of 
votes  present,  at  the  first  stated  session  after  the  expiration  of  the 
<*urrent  terms,  j)rovided  that  existing  officers  retain  their  places  until 
their  successoi-s  are  elected.     In  case  of  a  vacancy,  the  election  for  six 
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years  shall  be  held  in  the  same  manner  at  the  session  when  such 
vacancy  occurs,  or  at  the  next  stated  session  thereafter,  as  the  acad- 
emy may  direct.  A  vacancy  in  the  office  of  treasurer  or  home  secre- 
tary may,  however,  be  filled  by  appointment  of  the  president  of  the 
academy  until  the  next  stated  session  of  the  academy. 

Sec.  2.  The  officers  of  the  academy,  together  with  six  members  to 
be  elected  by  the  academy,  shall  constitute  a  council  for  the  trans- 
action of  such  business  as  may  l)e  assigned  to  them  by  the  constitu- 
tion or  the  academy. 

Sec.  3.  The  president  of  the  academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice-president,  shall  preside  at  the  meetings  of  the 
academy  and  of  the  council;  shall  name  all  committeei?  except  such 
as  are  otherwise  especially  provided  for:  shall  refer  investigations 
required  by  the  Government  of  the  United  States  to  members  espe- 
cially conversant  with  the  subjects  and  report  thereon  to  the  academy 
at  its  sessions  next  ensuing;  and,  with  the  council,  shall  direct  the 
general  business  of  the  academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  academy  at  one  of  the  stated  sessions  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the 
memlx?rs  of  the  place  and  time  of  all  meetings,  of  all  nominations 
for  membership,  and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  session  shall  be  duly  engrossed  l)efore  the  next 
stated  session,  under  the  direction  of  the  home  secretary. 

Sec.  T).  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  academy,  giving  such  bond  and  furnishing  such  vouchers  as 
the  council  may  require.  Tie  shall  collect  all  dues  from  members, 
and  keep  a  set  of  books  showing  a  full  account  of  receipts  and  dis- 
bursements. He  shall  present  a  general  report  at  the  April  session. 
He  shall  he  tlie  custodian  of  the  corporate  seal  of  the  academy. 

ARTICLE  III.— OF  THE  MEETINGS. 

Sec.  1.  The  academy  shall  hold  one  stated  session  in  each  year,  in 
the  city  of  Washington,  on  the  third  Tuesday  in  April,  and  another 
may  be  held  at  such  phice  and  time  as  the  council  shall  determine. 

Special  sessitms  of  the  academy  may  1)0  called,  by  order  of  eight 
meml)ers  of  the  council,  at  such  place  and  time  as  may  be  designated 
in  the  call. 

Scientific  sessions  of  the  academy  may  Uv  held  at  times  and  places 
to  be  designated  by  a  majority  of  the  council. 
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Sec.  2.  The  names  of  the  members  present  at  each  daily  meeting 
shall  be  recorded  in  the  minutes,  and  the  members  present  at  any 
meeting  shall  constitute  a  quorum  for  the  transaction  of  business. 

Sec.  3.  Scientific  meetings  of  the  academy,  unless  otherwise  or- 
dered by  a  majority  of  the  members  present,  shall  be  open  to  the 
public ;  those  for  the  transaction  of  business,  closed. 

Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  sessions  of  the  academy.  Special  sessions  may  he 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in 
the  business  of  the  academy. 

ARTICLE  IV.-i-OF  ELECTIONS  AND  RESIGNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be 
held  separately  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  election  of  the  six  niembei's  of  the  council  shall  be  as 
follows : 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council  to 
be  elected,  of  whom  two  shall  serve  for  three  years,  two  for  two  years, 
and  two  for  one  year,  their  respective  terms  to  be  determined  by  lot. 
Each  year  thereafter  the  terms  of  two  members  shall  expire,  and  their 
successors,  to  serve  for  three  years,  shall  be  elected  at  the  first  stated 
session  in  each  year. 

Sec.  4.  Nominjitions  to  membership  in  the  academy  shall  be  made 
in  writing,  approved  by  a  majority  of  the  members  of  the  committee 
on  the  subject  in  which  the  person  nominated  is  eminent,  or  by  a 
majority  of  the  council  in  case  there  is  no  committee  on  the  subject. 
The  nominations  shall  be  sent  to  the  home  secretary  by  the  chairman 
of  the  committee  before  January  1  of  the  year  in  which  the  election 
is  to  be  held,  and  each  nomination  shall  be  accompanied  by  a  list  of 
the  principal  contributions  of  the  nominee  to  science.  This  list  shall 
be  printed  by  the  home  secretary  for  distributicm  among  the  members 
of  the  academy. 

Sec.  5.  The  academy  shall  l)e  divided  by  the  c:)uncil  into  standing 
committees  representing  the  principal  branches  of  scientific  research. 
A  member  may  be  assigned  to  more  than  one  of  these  committees. 
The  president  of  the  academy  shall  appoint,  subject  to  the  approval 
of  the  council,  a  member  of  each  committee  as  its  chairman,  who  shall 
be  responsible  for  the  work  of  the  committee. 

Election  to  membership  shall  be  held  as  described  below.  There 
shall  be  two  ballots — a  preference  ballot,  which  may  be  prepared 
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either  before  or  at  the  meeting  and  must  be  transmitted  to  the  home 
secretary,  and  a  final  ballot  to  be  taken  at  the  meeting. 

1.  Preference  ballot. — Each  member  may  inscribe  on  a  ballot  not 
more  than  10  names  of  nominees  selected  from  the  submitted  list.  A 
list  of  the  nominees  shall  then  be  prepared,  on  which  the  names  shall 
be  entered  in  the  order  of  the  number  of  votes  received  by  each.  In 
case  two  or  more  nominees  should  have  the  same  number  of.  votes  on 
this  preference  list,  the  order  in  which  they  shall  be  placed  on  the  list 
shall  be  determined  by  a  majority  vote  of  those  present. 

2.  Finul  ballot, — A  vote  shall  first  be  taken  on  the  nominee  who 
appears  first  on  the  preference  list,  and  he  shall  be  declared  elected 
if  he  receive  two-thirds  of  the  votes  cast  and  not  less  than  20  votes 
in  all,  provided  that  the  number  of  members  of  the  academy  be  not 
150  or  over,  in  which  case  to  be  declared  elected  he  must  receive  four- 
fifths  of  the  votes  cast  and  not  less  than  25  votes  in  all.  A  vote  shall 
then  be  taken  in  similar  manner  on  the  nominee  standing  second  on 
the  preference  list,  and  so  one  until  all  the  nominees  on  the  preference 
list  shall  have  been  acted  on,  or  until  10  nominees  shall  have  been 
elected. 

Election  of  members  shall  be  held  at  the  regular  stated  session  of 
each  year  held  in  Washington,  and  not  more  than  10  members  shall 
be  elected  at  that  session. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  ho  suspended  at  any  time  by  a  ma-  . 
jority  vote  of  the  members  present. 

Sec.  ().  Every  member  elect  shall  accept  his  membership,  person- 
ally or  in  writing,  before  the  close  of  the  next  stated  session  after  the 
date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has  for- 
mally notified  him  of  his  election,  his  name  shall  not  be  entered  on 
the  roll  of  members. 

Sec.  7.  The  election  of  foreign  associates  shall  be  in  the  following 
manner : 

Foreign  associates  may  be  nominated  by  the  council  and  may  be 
elected  at  the  regular  stated  session  of  each  year,  held  in  Washing- 
ton, by  a  two-thirds  vote  of  the  members  present.  Each  member 
shall  indicate  on  a  ballot  those  names  for  which  he  votes,  and  those 
nominees  whose  names  ap|)ear  on  two-thirds  of  the  votes  cast  shall 
be  declared  elected.  A  list  of  those  nominated  shall  be  sent  to  all 
members  of  the  academy  with  the  notice  of  the  meeting  at  which 
the  election  is  to  be  held. 

Recommendations  for  nomination  of  foreign  associates  may  be 
sent  to  the  liome  secretary  at  any  time. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  academy  and 
the  signatures  of  the  officers,  sUaU  \>e  setvt  by  tl\e  «L\>yropriate  secre- 
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tary  to  each  member  on  his  acceptance  of  his  membership,  and  to 
foreign  associates  on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  academy. 

Sec.  10.  Wlienever  a  member  has  not  paid  his  dues  for  four  suc- 
cessive years,  the  treasurer  shall  report  the  fact  to  the  council,  which 
may  report  the  case  to  the  academy  with  the  recommendation  that 
the  person  thus  in  arrears  be  declared  to  have  forfeited  his  member- 
ship. If  this  recommendation  be  approved  by  two-thirds  of  the 
members  present,  the  said  person  shall  no  longer  be  a  member  of  the 
academy  and  his  name  shall  be  dropped  from  the  roll. 

ARTICLE  v.— OF  SCIENTIFIC  COMMUNICATIONS,  PUBLICA- 
TIONS,  AND   REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at 
scientific  meetings  of  the  academy,  and  papers  by  any  member  may 
be  read  by  the  author  or  by  any  other  member,  notice  of  the  same 
having  been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  academy  may  read  a  paper  from  a 
person  who  is  not  a  member,  and  shall  not  be  considered  responsible 
for  the  facts  or  opinions  expressed  by  the  author,  but  shall  l)e  held 
responsible  for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  academy 
shall  be  submitted  to  the  council  for  approval,  except  those  reiiuestc^l 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Gov- 
ernment as  soon  as  obtained  and  to  the  academy  at  its  next  following 
stated  session. 

Sec.  5.  The  advice  of  the  academy  shall  he  at  all  times  at  the  dis- 
position of  Ihe  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  0.  An  annual  report  to  lx»  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
firs-t  to  the  council  and  afterwards  to  the  academy,  at  one  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  academy  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their  es- 
tablishment and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of 
science  may  also  be  accepted  and  admuu^tet^OiViN  \\\fc  ^q."«i^^vxn  . 
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ARTICLE  VL— OF  THE  PROPERTY  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  eor- 
l>orate  name  of  the  academy,  in  stocks  of  the  United  States,  or, 
with  the  approval  of  the  council,  in  state  bonds  or  first-mortgage 
bonds  on  real  estate.  The  treasurer  shall  have  authority,  with  the 
approval  of  the  council,  to  sell  and  transfer  any  United  States  bonds 
held  by  him  in  the  corporate  name  of  the  academy. 

Sec.  2.  No  contract  shall  be  binding  upon  the  academy  which  has 
i.ot  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  academy 
shall  be  fixed  by  the  academy  on  the  recommendation  of  the  council. 

ARTICLE   VII.— OF   ADDITIONS   AND    AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  academy.  Notice  of  a  proposition  for  such 
a  change  must  be  given  at  a  stated  session,  and  shall  be  referred  to 
the  council,  which  may  amend  the  proposition,  and  shall  report 
thereon  to  the  academy.  Its  report  shall  be  considered  by  the  acad- 
emy in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receive  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
ccmstitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 


APPENDIX   B. 


RULES. 


I.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  per- 
form his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon 
open  nominations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after  call- 
ing the  roll  of  members,  a  recording  secretary  shall  be  elected,  by  a 
plurality  of  members  present,  to  assist  the  home  secretary  in  keeping 
the  records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  to  l)e  appointed  by  the  president  at  or  before  the  annual 
meeting.  This  committee  shall  also  inspect  and  verify  the  bonds, 
securities,  and  other  property  in  the  custody  of  the  treasurer.  The 
report  of  this  committee  shall  l)e  presented  to  the  academy  before  the 
close  of  the  session. 

IV.  A  committee  of  arrangements,  consisting  of  five  members, 
shall  be  appointed  by  the  president  for  each  stated  session  of  the 
academy.  This  committee  shall  meet  not  less  than  two  weeks  pre- 
vious to  each  session.  It  shall  be  in  session  during  the  meetings  to 
make  arrangements  for  the  reception  of  the  members,  to  arrange  the 
business  of  each  day,  and,  in  general,  to  attend  to  all  business  and 
scientific  arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  presented, 
and,  when  it  appears  advisable,  to  recommend  a  limit  of  time  to  be 
occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
president. 

2.  Roll  of  meml>ers  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 

7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 
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VI.  The  rules  of  order  of  the  academy  sliall  be  tho^se  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  The  death  of  members  shall  be  announced  by  the  president 
on  the  last  day  of  anj^  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report 
the  date  of  their  reception  at  the  next  session ;  but  no  memoir  shall  be 
published  unless  it  has  been  read  l)efore  the  academy. 

Before  publication  all  memoirs  must  l)e  referred  to  the  conunittee 
on  publication,  who  may,  if  they  deem  best,  refer  any  memoir  to  a 
special  committee  appointed  by  the  president  to  determine  whether 
the  same  should  be  published  by  the  academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  academy,  from  the 
date  of  their  presentation  to  the  academy,  and  the  order  of  their  pres- 
entation shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be 
convenient,  those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  l>efore  the  academy 
and  intended  for  publication  shall  l)e  referred  at  the  meeting  at  which 
they  are  read  to  a  committee  of  members  competent  to  judge  whether 
the  paper  is  worthy  of  publication.  Such  committee  shall  report  to 
the  academy  as  early  as  practiciible,  and  not  later  than  the  next 
stated  session. 

XII.  The  annual  report  of  the  academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  as  may  \>e  deemed  advisable,  recommending  appropriations 
therefor  when  necessary. 

XIII.  The  proper  secretary  shall  acknowledge  all  donations  made 
to  the  academy,  and  shall  report  them  at  the  next  stated  session. 

XIV.  The  books,  apparatus,  archives,  and  other  collections  of  the 
academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XV.  A  stamp  corresj>onding  to  the  corporate  seal  of  the  academy 
shall  be  kept  by  the  secretaries,  who  shall  Ik»  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVI.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
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scientific  investigations  at  the  request  of  departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  department  requesting  the 
investigation  for  reimbursement  to  the  academy. 

XVII.  Nominations  for  membership  should  state  the  full  name, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  l)e  prepared  by  the  home 
secretary. 

XVIII.  At  least  sixty  days  before  the  election  the  menil)ers  signing 
the  nomination  should  furnish  the  home  secretary  with  a  sufficient 
number  of  printed  copies  of  a  list  of  the  more  important  original 
works  of  the  nominee  to  enable  the  secretary  to  furnish  a  copy  to 
each  member  of  the  academy. 

XIX.  Ballots  for  electicm  of  memlK^i's  may  lie  sent  by  sealing  them 
up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the  back 
of  which  is  written  the  name  of  the  sender,  and  which  is  addressed  to 
the  home  secretary;  such  envelopes  will  be  opened  only  by  the  tellers. 

XX.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  academy  will  l>e  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  academy  at  the  time  of  the  discussicm. 

XXI.  Any  rule  of  the  academy  may  be  amended,  suspended,  or 
repealed,  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  s-ession  of  the  academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  menil)ers  present. 

By  a  resoluti(m  adopted  January  1'2,  18(»4,  the  president  is  ex  officio 
a  member  of  all  government  committees  of  the  academy. 
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Chemistry — Continued. 

Jackson.  C.  I-.. 

Johnson,  S.  W. 

Michael,  A. 

Mobu:y,  E.  W. 

MoBSE.  H.  N. 

Nef,  John  U. 

NoYKs.  A.  A.  (Chairman). 

Remsen,  Ira. 

Richards,  T.  W. 

Smith.  E.  P. 

Wells.  H.  L. 
Geolopy  and  PaltK)ntology. 

Agassiz,  a. 

Becker,  G.  F. 

Branner.  J.  C. 

Chamkerlin.  T.  C. 

Clark,  W.  B. 

Cross,  Whitman. 

Daix.  W.  H. 

Davis,  W.  M. 

dutton,  c.  e. 

Emmons,  S.  F. 

Gilbert,  G.  K. 

Hague.  Arnold  (Chairman). 

IDDINGS.  J.  P. 

OSBORN.  H.  F. 

PlTMPELLY,  R. 

Scott,  W.  B. 
Van  Rise,  C.  R. 
Walcott,  C.  D. 
White,  C.  A. 
Biology. 
Agassiz,  a. 
Allen,  J.  A. 
bowditch,  h.  p. 
Brewer,  W.  H. 
Chittenden.  R.  H.  ((^hainnan). 

CONKLIN,  E.  G. 

Councilman,  W.T. 


5.  Biolojrj- — Continued. 

Dall,  W.  H. 
Farlow,  W.  G. 
Gill,  T.  N. 
goodale,  g.  l. 
Howell.  W.  H. 
Mall.  F.  P. 
Mark,  E.  L. 
Merriam,  C.  H. 
Minot,  C.  S. 
Morse,  E.  S. 
OSBORN,  H.  F. 
Prudden.  T.  M. 
Putnam,  F.  W. 
Sargent.  C.  S. 
Smith.  Theobald. 

SCLT)DER.  S.  H. 

Trelease.  William. 
Verrill,  a.  E. 
Walcott.  C.  D. 
Welch,  W.  H. 
White,  C.  A. 
Whitman,  C.  O. 
Wilson.  E.  B. 
Wood.  H.  C. 

6.  Anthroi)ology. 

BiLLiNGH.  J.  S.  (Chairman). 
Boas.  Franz. 
Cattell,  J.  McK. 
Flexner.  Simon. 
Holmes.  W.  H. 
James.  Wm. 
Merriam.  C.H. 
Minot.  C.  S. 
Mitchell,  S.  W. 
Morse.  E.  S. 
Peirce.  C.  S. 
Putnam,  F.  W. 
HOYCE.  Josiah. 
Welch,  W.  H. 


ON  WEIGHTS,  MEASURES,  AND  COINAGE. 


Mendknhall.  T.  C.  (lifiirtHtin. 
Michelson.  a.  a. 
Newcomb.  S. 
Morley.  E.  W. 


Peirce.  C.  S. 
Com  STOCK.  C.  B. 
Woodward,  R.  S. 


ON  THE  ELECTION  OF  FOREIGN  ASSOCIATES. 


Remken.  Ira.  Chainnnti,  Mitchell.  S.  W.  Newcomb,  8. 

Brush.  G.  J.  Osbokn.  H.  F. 
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ON  PUBLICATION. 

T1m»  President.  The  Home  Secretary.  Walcott,  C.  I). 

ON  SOLAR  RESEARCH. 

Hale,  George  E..  Chairman.       Michelson.  A.  .\.  Coaistock,  CJ.  C. 

Campbell,  W.  W.  Nichols.  K.  L. 

TRUST  FUNDS. 

BOARD  OF  DIRECTION  OF  THE  BACHE  FUND. 

n«71).  roRidual  v»iaU\  »47.500.1 

F(»r  rewnircht^R  in  phyHtcul  and  natural  science. 

Chandlkr,  S.  <\,  rhnirman.  ICemren.  Ira.  Minot,  C.  S. 

BOARD  OF  TRUSTEES  OF  THE  WATSON  FUND. 

(ISHTl.  ifHldiial  eHtnte.  $lS.r»06.8«.I 

For  tbe  promotion  of  astn>noniical  reflearcli. 

Newcomb,  S..  Chairman.  Klkin.  W.  L.  IJosh,  Lewis. 

THE  HENRY  DRAPER  FUND. 

Iis«r>.  .n;.(MM).  1 

Award  of  medal  for  imiMU'tant  discoveries  in  astronomy. 

Newcomb,  S.,  Chairman.  Trowbriixjk,  John.  Wrujiit,  A.  W. 

Hale,  (J.  K.  Michelhon.  A.  A. 

THE  J.  LAWRENCE  SMITH  FUND. 

I  1  HHTk  $N.0(X>.  ] 

For  tbe  investigation  of  mettH»rlr  iKHlies. 

Morley,  E.  W.,  Chairman.  Johnson.  S.  W.  Pfmpelly,  R. 

Daxa,  E.  S.  Rem  sen,  Ira. 

THE  BENJAMIN  APTHORP  GOULD  FUND. 

I  1X117.  $l'O.000. 1 

For  researches  in  astronomy.  ' 

Boss,  Lewis,  chairman.  Chandler,  S.  C.  Hill.  <;.  W. 


96  REPORT  OF   THE   NATIONAL  ACADEMY   OF   SCIENCES. 

THE  BARNARD  MEDAL." 
For  meritori(KiH  service  to  scleuce. 
Billings.  J.  8..  Chairman.  Jackson,  C.  L.  Newcomb,  S. 

BOWDITCH.  H.   P.  CUANDLEB.   S.  C  NlCIIOLS,    K.   K 

THE  WOLCOTT  GIBBS  FUND. 

riSOa.  $2.67.*?.  17.1 

For  chemical  research. 

Jackson.  C I^.,  Chainmui.  Kemsen.  Ira.  Smith,  Hdgar  F. 

THE  COMSTOCK  TRUST  FUND. 

11007.   $10,000.1 
For  resell  relies  in  electricity,  iiiagnetisiii.  juid  radiant  eiierpy. 

Nichols,  K.  L..  Chainnan.        Noyes,  Authvb  A.  Thomson,  Knur. 

Hale,  (iEO.  E.  Wehsteb,  A.  <;. 

JOSEPH   HENRY   FUND. 

To   assist    meritorious    in  vest  ipi  tors.    esiKH.'ially    in    tlM»   (llrwtion    of   orif^inal 

research. 

The  sum  of  $40,0(X)  was  contril)ute<l  l»y  Fairmain  Uojrers,  Joseph  Patterson, 
Georpe  W.  Childs,  and  others  as  an  expression  of  their  resiKHrt  and  esteem  for 
Prof.  Joseph  Henry.  This  amount  was  dei)osited  with  the  Pennsylvania  C<»iii- 
pany  for  the  Insurance  of  Lives  and  (rrantin)?  Annuities  in  Trust,  with  ini- 
thorizatlon  to  collect  the  income  tliereon  and  to  iiay  over  the  Siime  to  Pi-of. 
Joseph  Henry  during;  his  natural  life,  and  after  liis  death  to  his  wife  and 
daughters,  and  after  the  death  of  the  last  survivor  to  **  deliver  the  Siiid  fund 
and  tlie  securities  in  which  it  sliall  then  l>e  invested  to  the  Nati(aial  Acadeuiy 
of  Sciences,  to  l»e  tiienceforward  forever  lieid  in  trust  under  the  name  and  title 
of  the  •  Joseph  Henry  Fund.' " 

MEMBERS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES, 
JANUARY  31,  1909. 

Da  to  of 
election. 

Abrr.  Cleveland I'.  S.  Weather  litirraii,  Washhiffton,  I),  C.  1S7S) 

Abbot,  Henby  L.,  V.  S.  A 2.i  BrrkrUy  st..  Cainbridyr,  .!/«««.  1.S72 

AoASsiz.  Alexandeb Camhridgr,  Mass.  1860 

Allen.  J.  Asaph \iiurUav  Muncum,  .Vnc  York  City,  187G 


«The  Barnard  nunlal  fund  is  administereil  by  the  trustees  of  Columbia  CJol- 
lege.  New  York.  This  committtH'  nominate'^  th<»  recipient  to  the  Nationail 
Ac*ademy,  which  dwlares  the  name  of  that  i>erson  to  the  said  trustees  ( See 
;>.  67.) 
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election. 

Baukeb,  George  F 3909  Locust  st,  Philadelphia,  Pa,  1876 

Rabus.  Carl Brown  University,  Providence,  R,  I,  1892 

Becker,  George  F U,  8,  Qeological  Survey,  Washington,  D.  C,  1901 

BEI.L,  A.  Graham 13S1  Connecticut  ave,,  Washington,  D.  C.  1883 

Billings.  John  S.,  U.  S.  A S2  E,  Thirty-first  St.,  Nao  York  City.  1883 

Boas,  Franss -. J2S  W.  Eighty-second  st.,  New  York  City.  1900 

Boss,  Lewis Dudley  Observatory,  Albany,  N.  Y.  1889 

BowDiTCH,  Henry  P Harvard  Medical  School,  Boston,  Mass.  1887 

Branner,  John  C - Stanford  University,  California.  1005 

Brewer,  William  H ^/8  Orange  st..  New  Haven,  Conn.  1880 

Brush,  George  J H  Trumbull  St.,  New  Haven,  Conn.  1868 

Campbell,  William  W Lick  Observatory,  Mt.  Hamilton,  California.  1902 

Cattell,  James  McK Garrison,  N.  Y.  1901 

Chamberlin,  Thomas  C University  of  Chicago,  Chicago,  III.  1903 

Chandler,  Charles  F Columbia  University,  New  York  City.  1874 

Chandler,  Seth  C Box  216,  Wellesley  Hills,  Mass.  1888 

Chittenden,  Russell  H Sheffield  Scientific  School,  New  Haven,  Conn.  1890 

Clark,  W.  B Johns  Hopkins  University,  Baltimore,  Md.  1908 

Com  STOCK,  Cyrus  B.,  U.  S.  A 124  E.  Twenty-seventh  st..  New  York  City.  1884 

CoMSTOCK,  George  C Washburn  Observatory,  Madison,  Wis.  1899 

CoNKLiN,  E.  G Princeton,  N.  J.  1908 

Councilman,  Wm.  T Harvard  Medical  School,  Boston,  Mass.  1904 

Crafts,  James  M 59  Marlborough  st.,  Boston,  Mass.  1872 

Cross,  Whitman U.  S.  Geological  Survey,  Washington,  D.  C.  1908 

Daix,  William  H Smithsonian  Institution,  Washington,  D.  C.  1897 

Dana,  Edward  S Yale  University,  New  Haven,  Conn.  1884 

Davidson,  George 2221  Washington  St.,  San  Francisco,  Cal.  1874 

Davis,  William  Morris 17  Francis  ave.,  Cambridge,  Mass.  1904 

Dutton,  Clarence  E„  U.  S.  A Englewood,  N.  J.  1884 

Elkin,  William  L Yale  University  Observatory,  New  Haven,  Conn.  1895 

Emmons,  Samuel  F U.  S.  Geological  Survey,  Washington,  D.  C.  1892 

Farlow,  W.  G Harvard  University,  Cambridge,  Mass.  1879 

Flexner,  Simon Rockefeller  Institute,  New  York  City.  1908 

Frost,  Edwin  B Yerkes  Observatory,  Williams  Bay,  Wis.  1908 

Gilbert,  Grove  K U.  S.  Geological  Survey,  Washington,  D,  C.  1883 

Gill,  Theodore  N Smithsonian  Institution,  Washington,  D.  C.  1873 

GoocH,  Frank  A Yale  University,  New  Haven,  Conn.  1897 

Goodale,  George  L Harvard  University,  Cambridge,  Mass.  1890 

Hague,  Arnold U.  S.  Geological  Survey,  Washington,  D.  C.  1885 

Hale,  George  E Solar  Observatory,  Mount  WUson,  Cal.  1902 

Hastings,  Charles  S Yale  University,  New  Haven,  Conn.  1889 

HiLGARD,  Eugene  W University  of  California,  Berkeley,  Cal.  1872 

Hill  George  W West  Nyaek,  N.  Y.  1874 

Hillebrand,  William  F Bureau  of  Standards,  Washington,  D.  C.  1908 

Holden,  Edward  S U.  S.  Military  Academy,  West  Point,  N.  Y.  1885 

Holmes,  William  H Bureau  of  American  Ethnology,  Washington,  D.  C.  1905 

Howell,  William  H Johns  Hopkins  University,  Baltimore,  Md.  1905 

iDDiNGS,  Joseph  P University  of  Chicago,  Chicago,  III.  1907 

Jackson,  Charles  L 6  Boylston  Hall,  Cambridge,  Mass.  1883 

Jamks,  William 95  Irving  st.,  Cambridge,  Mass.  1903 

Johnson,  Samukl  W 5-J  Trumbull  st..  New  Haven,  Conn.  1866 

79677— S.  Doc.  770,  GO-2 7 
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Mall,  Franklin  P Anatam.  La 6.,  8ta,  O,  Baltimore,  Md,  1907 

Mabk,  Edward  L 109  Irving  st,,  Cambridge,  Mass,  1003 

Mendenhall,  Thomas  C Worcester,  Mass.  1887 

Merriam,  C.  Hart Department  of  Agriculture,  Washington,  D.  C,  1902 

Michael,  Arthur Tufts  College,  Mass,  1889 

MiCHELSON,  Albert  A University  of  Chicago,  Chicago,  III,  1888 

MiNOT,  Charles  S Harvard  Medical  School,  Boston,  Mass,  1897 

Mitchell,  S.  Weir 1524  Walnut  st.,  Philadelphia,  Pa,  1865 

Moore,  Eliakim  H University  of  Chicago,  Chicago,  III,  1901 

MoRLET,  Edward  W West  Hartford,  Conn.  1897 

Morse,  Edward  S * P.  O.  Box  268,  8alem,  Mass.  1876 

Morse,  Harmon  N Johns  Hopkins  University,  Baltimore,  Md.  1907 

Net,  John  Ulric University  of  Chicago,  Chicago,  III,  1904 

Newcomb,  Simon,  U.  S.  N 1620  P  st.  NW.,  Washington,  D.  C.  1869 

Nichols,  Edward  L Cornell  University,  Ithaca,  N.  Y.  1901 

Nichols,  Ernest  F Columbia  University,  New  York  City.  1908 

Noyes,  Arthur  A Massachusetts  Institute  of  Technology.  Boston,  Mass,  1905 

OsBORN,  H.  F American  Museum  of  Natural  History,  New  York  City.  1900 

Osgood,  William  Fogg Harvard  University,  Cambridge,  Mass.  19(H 

Peirce,  Benjamin  O Harvard  University,  Cambridge,  Mass.  1906 

Peirce,  Charles  S Milford,  Pa.  1876 

Pickering,  Edward  C Harvard  College  Observatory,  Cambridge,  Mass.  1878 

Prudden,  T.  Mitchell Columbia  University,  Ncic  York  City.  1901 

PuMPELLY,  Raphael Gibbs  ave.,  Newport,  R.  I.  1872 

PupiN,  Michael  I Columbia  University,  New  York  City.  1905 

Putnam,  Frederick  W^ Peabody  Museum,  Cambridge,  Mass,  1886 

Remsen,  Ira Johns  Hopkins  University,  Baltimore,  Md.  1882 

Richards,  Theodore  W Harvard  University,  Cambridge,  Mass,  1899 

RoYCE,  JosiAH Harvard  University,  Cambridge,  Mass,  1906 

Sargent,  Charles  S Arnold  Arboretum,  Jamaica  Plain,  Mass,  1895 

Scott,  William  B Princeton  University,  Princeton,  N.  J.  1906 

Scudder,  Samuel  H Cambridge,  Mass.  1877 

Smith.  Edgar  F Unix>ersity  of  Pennsylvania,  Philadelphia,  Pa.  1899 

Smith,  Theobald Harvard  Medii'Ol  School,  Boston,  Mass.  1908 

Story,  William  E Clark  University,  Worcester,  Mass.  1908 

Thomson,  Elihu Swampscott,  Mass,  1907 

TREI.EASE,  Wm Missouri  Botanical  Garden,  St.  Louis,  Mo.  1902 

Trowbridge,  John. Harvard  University,  Cambridge,  Mass,  1878 

Van  Hise  C.  R University  of  Wisconsin,  Madison,  Wis.  1902 

Verrill.  a.  E Yale  University,  New  Haven,  Conn.  1872 

Walcott,  Charles  D Smithsonian  Institution,  Washington,  D.  C.  1896 

Webster,  Arthur  G Clark  University,  Worcester,  Mass.  1903 

Welch,  William  H 801  St.  Paul  st,,  Baltimore,  Md.  1896 

Wells,  Horace  L Yale  University,  New  Haven,  Conn.  1903 

WuiTK.  Charles  A W08  13th  st.  NW.,  Washington,  D.  C.  18S9 

Whitman.  Charles  O University  of  Chicago,  Chicago,  III.  1895 

Wilson.  Edmund  B Columbia  University,  Netr  York  City.  1899 

Wood,  Horatio  C 4107  Chester  arc,  Philadelphia,  Pa.  1879 

Woodward,  Robert  S Carnegie  Institution,  Washington,  D.  C.  1896 

Wright,  Arthur  W Yale  University,  New  Haven,  Conn.  1881 
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HONORARY   MEMBER. 

Date  of 

election. 

Smith,  Sidney  I Yale  University,  Neio  Haven,  Conn.  ISftl 

FOREIGN  ASSOCIATES. 

Arbheniub,  S.  a Nobelinstitut,  Stockholm.  1908 

AuwEBS,  Abthub Konigl.  Akad.  der  Wissenschaften^  Berlin,  1883 

Backlund,  Oskab Astron,  Stemwarte,  I'ulk<iWO.  1903 

Baeybb,  Adolph  Ritteb  von Universitdt,  Munich.  1898 

BABR0I8,  Chables UnivcTait^,  LUle,  190S 

BoBNET,  Edouabd Paris.  1901 

BbOgqeb,  W.  C Univeraitet,  Christiania.  1908 

Darwin,  Sib  Gboboe  Howard Netcnham  Orange,  Cambridge.  1904 

Dewab,  Sib  James University,  Cambridge.  (?) 

Ehblich,  Paul Ki'migl.  Innt.  fur  Exper.  Therapie,  Frankfurt  a.  Main.  1904 

FiscHEB,  Emil Chcmischea  Inst,  der  Universitdt,  Berlin.  1904 

FoBSYTH,  A.  R Trinity   College,   Cambridge.  (?) 

Geikie,  Sib  Abchibald Haslemere,  Surrey.  1901 

Gill,  Sib  David Royal  Observatory,  Cape  Town.  1898 

Gboth,  Paul  von Universitdt,  Munich.  1905 

Hilbert,  David Universitdt,  Ofittingen.  (?) 

HoFF,  J.  H.  VAN'T Universitdt,  Berlin.  (?) 

HooKEB,  Sib  J.  I) The  Camp,  near  Sunningdale.  (?) 

HuoGiNS,  Sib  William 90  Upper  Tulse  Hill,  London.  1904 

Kapteyn,  John  C Rijks  Uniiwrsiteit,  Oroningen.  (?) 

Klein.  Felix Universitdt,  Oottingcn.  1898 

Koch,  Robert Universitdt]  Berlin.  1903 

KoiiLRAUSCH,  Friedrich Univcrsitdt,  Berlin  {resides  Marburg).  1001 

Kronecker,  Hugo Kantonale  Universitdt,  Berne.  1901 

Lankester,  E.  Ray South  Kensington,  London.  1903 

Larmor,  Joseph St.  Johns  College,  Cambridge.  1008 

Lister,  Lord Regents  Park,  W.,  London.  1898 

Ix)R£NTz,  Hendrik  Anton Rijks  Univvrsiteit,  Leiden.  (?) 

OsTWALD,  Wilhelm Grossbothen,  bei  Leipzig.  (?) 

Pavlov,  Ivan  P Kais  Inst,  fiir  Exper.  Med.,  St.  Petersburg.  190S 

Pfeffer,  Wilhelm Bot.  Inst,  der  Utiiversitdt,  Leipzig.  1903 

Picard,  Emile University,  Paris.  1903 

PoiNCARfe,  Henri University,  Paris.  1898 

Ramsay,  Sir  William Vnirrrsity  College,  London.  1904 

Rayleigii,  Lord University,  Cambridge.  1898 

Rohenbusch,  H Universitdt,  Heidelberg.  190i 

Seeliger,  Hugo  Ritter  von Universitdt,  Munich.  1908 

Strasburger,  Edouard Universitdt,  Bonn.  (?) 

SuEss,  Edouard Universitdt,  Vienna.  189S 

Thomson,  Joseph  John University,  Cambridge.  1903 

Vriks,  Hugo  de Universitdt.  Amsterdam.  1004 

ZiRKEL,  Ferdinand Universitdt,  Leipzig.  1903 
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DECEASED  MEMBERS. 


Date  of 
election. 


IHiteof 
death. 


Agamiz.  I»cit 

ALEXAITDEB,  J.  H 

AULJASDEt,,  BTETBEK 

Bachb,  Alezakdeb  Dallas.  . . 

Baud,  Spxxcee  F 

Babicaed.  F.  a.  p.* 

Babkaed,  J.  G , 

Babtlett,  W.  B.C.* , 

Beecheb,  Chaeleb  Emebson  . 
Bbooes,  Wiluam  Keith •  .... 
Beowm-Sbquabo,  Chables  E. 

Caeet,  Thomas  L 

Cabwelu  Alexis 

Chautehet.  Wiluam 

Clabee,  Hehey  Jamep 

CoFPiif.  James 

Comif,  J.  H.C.* , 

Cooe.OeobqeH 

oooxe,  josiah  p 

Cope.  EdwaboD 

CouEB,  Elliott  • 

Dalton,  J.C , 


Daka,  James  D.* 

Davis,  Chables  H 

Deapeb.  Hehbt 

Dbapeb.  John  W 

Eads,  James  B.! 

Engelmakn,  Oeobgx 

Febeel,  Williaji 

Feazeb,  John  Fries 

Gabb.  William  M 

GE.STH,  F.  a 

GiBBS,  J(«IA11  WILLARO... 

GiBBs,  WoL(x>rr* 

GiLLiss,  James  Melville  . 

GOODE,  G.  Bbown 

gocld,  a tgustus  a 

Gould,  Benjamin  a.* 

Gbay.  Asa 

GuvoT,  Arnold 

Hadlev,  James 

Haldkman,  8.8 

Hall,  Ahaph 

Hall,  Jameh* 

HAVDE.S,  F.V 


Henry,  Jiweph 

Hl]>iARI>,  JlTUUS  K... 

Hill,  Hi-:nry  B 

HiTciic<K'K.  Edward. 

H0LBB(K)K,  J.  E 

Hubbard,  J.  8 

Humphrkyh,  a.  a 

Hl'NT,  T.  Stebry* 

Hyatt.  Alphbus 

Keeler,  J.E 


*  Hioffraphlcal  noticps  have  not  been  presented  of  those  designated 
t  Chart  or  memban,  March  3,  1863. 


(t) 
(t) 
(t) 
(t) 
1864 
(t) 
(t) 
(t) 
1809 
1884 
1868 
1890 
(t) 
(t) 
1872 
1869 
(t) 
1887 
1872 
1872 
1877 
1864 
(t) 
(t) 

i8n 

1877 
1872 
(t) 
1868 
(t) 
1876 
1872 
1879 
(t) 
(t) 
1888 
(t) 
(t) 
(t) 
(t) 
1864 
1876 
1875 
(t) 
1873 
(t) 
(t) 
1883 
(t) 
1868 
(t) 
(t) 
1873 
1875 
1900 
by  an 


Mar. 

Jan. 
Dec. 
Jolr 
Jan. 
Jan. 


Dec. 
Feb. 
Apr. 
Feb. 


Dec.  14,1873 
Mar.  2,1867 
June  25,1883 
Feb.  14.1867 
Ao^.  19, 1887 
Apr.  27,1889 
Mar  14.1882 
Feb.  11,1898 
Feb.  14.1904 
Nov.  12,1908 
Apr.  2.1894 
25.1886 
8,1887 
13.1870 
1,1873 
6.1873 
8,1890 
Sept.  22, 1889 
Sept.  3,1894 
Apr.  12,1897 
25.1899 
2,1889 
14.1895 
14.1877 
Nov.  20,1882 
Jiin.  4.1882 
Mar.  8,1887 
Feb.  4,1884 
Sept.  18.1891 
Oct.  12,1872 
May  30.1878 
Feb.  2,1883 
Apr.  28,1908 
Dec.  9,1906 
Feb.  9,1865 
Sept.  6,1696 
Sept  15,1866 
Nov.  27,1886 
Jan.  30,1888 
Feb.  8.1884 
Aug.  1,1872 
Sept.  20, 1880 
Nov.  22.1907 
Aug.  8, 1898 
Dec.  22,1887 
May  13,1878 
May  8.1891 
Apr.  6.1908 
Feb.  27,1864 
Sept  8.1871 
Aug.  16,1868 
Nov.  28.1888 
Feb.  12,1882 
Jan.  16.1902 
Aug.  12,1900 
asterisk. 
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King.  Clarexce 

KiRKLAND.  JARKD  P 

Lake,  J.  Homer 

Langley,  Samuel  P.* . . . 

Le  Conte.  John 

Le  Conte,  John  L 

Le  Conte.  Joseph 

Lea,  Matthew  Carey  .. 

Leidy.  Joseph* 

Lesley.  J.  Peter* 

LEsgrEREux,  Leo 

Longstreth,  Miers  p.*. 

L(X)MI8.  Elias 

LovERiNO,  Joseph 

Lyman,  Theodore 

Mahan.  D.  H 

Marsh.  G.  P 


Marsh.  O.  C*. 


May er,  A lfred  M .  * 

Mayo-Smith,  Richmond* 

Meek.  F.  B 

Meigs,  M.  C 

Mitchell.  Henry  ♦ 

Morgan,  Lewis  H 

Morton,  H  knry  * 

Newberry,  J.  S 

N  ewton,  H.  a 

N ewton  ,  Joh n 

Norton,  Wi lliam  A 

Oliver,  J amem  E 

Packard.  A.  S.  * 

Pen ki kld,  Samuel  L 

Peters,  C.  H.  F.  * 

POURT A LES,  L.  F 

Powell,  John  W.  * 

RoDOBRK,  John 

Rogers.  Fairman 

Rogers,  Robert  E 

Rogers,  \Vm.  A 

Rogers,  Wi  lliam  B 

Rood,  Ogden  N.  * 

Rowland,  H enry  A 

Rutherford,  Lewis  M 

Saxton,  Joseph 

SCHOTT,  CllARLFi)  A.* 

Sellers.  William* 

81LLIMAN,  Benj..  Sr 

Silli.man.  Bknj.,  Jr.* 

Smith.  J.  Lawrence 

Stimi-hon,  Wi  lliam  * 

Strong,  Th eodore 

SULLIV ANT,  W.  S 

ToRREY, John 

TOTTEN , J .  G 

TRowBRiixiE.  Wi  lli  ami* 

*  Biographical  notices  have  not  b«H'ii  presented  of  those  designated 
t  Charter  members,  March  3,  1863. 


Date  of 
election. 


1876 
1865 
1872 
1876 
1878 
(t) 
1876 
1892 
(t) 
(t) 
1864 

(t) 
1873 
1873 
1872 
(t) 
1866 
1874 
1872 
1890 
1869 
1865 
1885 
1875 
1874 
(t) 
(t) 
1876 
1873 
J872 
1872 
1900 
1876 
1873 
1880 
(t) 
(t) 
(t) 
1885 

(♦) 
1885 
1881 
(t) 
(t) 
1872 
1873 
(t) 
(t) 
1872 
1868 
(t) 
1873 
(t) 
(t) 


Date  of 
death. 


1      1872 


Dec. 

Dec. 

May 

Feb. 

Apr. 

Nov. 

July 

Mar. 

Apr. 

June 

Oct. 

Dec. 

Aug. 

Jan. 

Sept. 

Sept. 

July 

Mar. 

July 

Nov. 

Dec. 

Jan. 

Dec. 

Dec. 

May 

Dec. 

Aug. 

May 

Sept. 

Mar. 

Feb. 

Aug. 

July 

July 

Sept. 

May 

Aug. 

Sept. 

Mar. 

May 

Nov. 

Apr. 

May 

i  Oct. 

July 
Jan. 
Nov. 
Jan. 
Oct. 
May 
Feb. 
Apr. 
Mar. 
Apr. 
Aug. 


24,1901 

10.1877 

8,1880 

27,1906 

29,1891 

15,1883 

6,1901 

15,1897 

30,1891 

3,1908 

25.1889 

27, 1891 

16, 1889 

18,1892 

10,1897 

16, 1871 

23,1882 

18,1899 

13,1897 

11,1901 

21,1877 

2,1892 

1.1902 

14,1881 

9,1902 

7,1892 

1,18M 

1,1896 

21.1888 

27,1896 

14,1906 

13,1906 

18,1890 

19,1880 

23.1902 

5,1882 

23,1900 

7,1884 

1,1898 

30,1882 

12,1902 

16,1901 

30,1892 

20,1878 

31,1901 

24,1906 

24,1864 

14,1885 

12,1883 

26,1873 

1,1869 

30.1882 

10, 1873 

22,1864 

12,1892 


by  an  asterisk. 
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Deceased  member» — Continued. 


Tbuxb^ll,  Jambs  H.*  . 

TUCKEBMAN,  EDWABD  . 

Walkbb,  Fbancb  a... 

Wabbbn,  O.  K 

Watson,  James  C 

Watson,  Sebeno 

WiNLocK,  Joseph 

WOODWABD,  J.  J 


Date  of 
election. 


Date  of 
death. 


WOBTHEN,  A.  H i      1872 

w ym an,  j  effbi es 

Young,  Cuables  a.« 


1872 

Aug. 

5,1897 

1868 

Mar. 

15.1886 

1878 

Jan. 

5,1897 

1876 

Aug. 

8,1882 

1868 

Nov. 

28.1880 

1889 

Mar. 

9,1892 

(t) 

June  11, 1875 

1878 

Aug. 

17,1884 

1872 

May 

6,1888 

(t) 

Sept. 

4.1874 

1872 

Jan. 

8,1908 

*  Biographical  notices  have  not  been  presented  of  those  designated  by  an  asterisk, 
t  Charter  members,  March  3, 1863. 

DECEASED  FOREIGN  ASSOCIATES. 


Adams,  J.  C. 
AiBY,  Sib  Geobge  B. 
Abuelander,  F.  W.  a. 
Baer,  Karl  Ernest  von. 
Barrande,  Joachim. 
Beaumont,  L.  Elie  de. 
Becquerel,  Henri. 
Berth KLOT,  M.  P.  E. 
Bertrand,  J.  L.  F. 

BOLTZMANN.    LUDWIG. 

Boussingault,  J.  B.  J.  D. 

Bkaun,  Alexander. 

Brewster,  Sir  David. 

BirNHEN.  Robert  W. 

Burmeister.   C.   H.   C. 

Candolle.  Alphonsh  de. 

Cayley,  Arthur. 

Chasles,  Michel. 

(•hevreul,  M.  E. 

Clausfus,  Rudolph. 

CoRNi:.  Alfred. 

Dove.  II.  W. 

Dumas,  J.  B. 

Farkaday.  Mich  AFX. 

(5w;knbaur,  Karl. 

(;YLDi^:N,   Hugo. 

Hamilton.  Sir  William  Rowan. 

IIelmholtz.  Baron  II.  von. 

HOFMANN,  A.  W. 

Huxley,  T.  II. 
Ibanez.  Carlos. 
Jansskn.  J. 
Joule,  James  P. 

KKKULr^:,    AUGT'ST. 


Kirchoff,  G.  R. 
KoLLiKER,  Albert  von. 
Lacaze-Duthiers,  Henri  de. 
Leuckart,  Rudolph. 
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LETTER  OF  TRANSMITTAL. 


National  Academy  op  Sciences, 

Office  op  the  Pbesident, 
Washington,  D.  C,  January  17,  1910. 
Sir:  In  conformity  with  the  requirements  of  the  act  of  incorpora- 
tion, approved  March  3,  1863,  I  have  the  honor  to  submit  herewith 
a  report  of  the  operations  of  the  National  Academy  of  Sciences  for 
the  year  ending  December  31,  1909. 
Very  respectfully, 

Ira  Kemsen,  President. 
The  Presidknt  of  the  Senate. 
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ACT  OF  INCORPORATION. 

AN  ACT  To  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  ike 
United  States  of  America  in  Congress  assembled.  That  Louis  Agassiz, 
Massachusetts;  J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jer- 
sey; A.  D.  Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard, 
United  States  Army,  Massachusetts;  W.  H.  C.  Bartlett,  United  States 
Military  Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis 
Caswell,  Rhode  Island;  William  Chauvenet,  Missouri;  J.  H.  C.  CoflSn, 
United  States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States 
Navy,  Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis, 
United  States  Navy,  Massachusetts;  George  Engelmann,  Saint  Liouis, 
Mo.;  J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M. 
Gilliss,  United  States  Navy,  District  of  Columbia;  A.  A.  Gould, 
Massachusetts;  B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachu- 
setts; A.  Guyot,  New  Jersey;  James  Hall,  New  York;  Joseph  Henry, 
at  large;  J.  E.  Hilgard,  at  large,  Illinois;  Edward  Hitchcock,  Massa^ 
chusetts;  J.  S.  Hubbard,  United  States  Naval  Observatory,  Con- 
necticut; A.  A.  Humphreys,  United  States  Army,  Pennsylvania;  J.  L. 
Le  Conte,  United  States  Army,  Pennsylvania;  J.  Leidy,  Pennsyl- 
vania; J.  P.  Ijesley,  Pennsylvania;  M.  F.  Longstreth,  Pennsylvania; 
D.  H.  Mahan,  United  States  Militarj^  Academy,  Virginia;  J.  S.  New- 
berry, Ohio;  H.  A.  Newton,  Connecticut;  Benjamin  Peirce,  Massar 
chusetts;  John  Rodgers.  United  States  Navy,  Indiana;  Fairman 
Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsylvania;  W.  B.  Rogers, 
Massachusetts;  L.  M.  Rutherford,  New  York;  Joseph  Saxton,  at 
large;  Benjamin  Silliman,  Connecticut;  Benjamin  SUliman,  junior, 
Connecticut ;  Theodore  Strong,  New  Jersey;  John  Torrey,  New  York; 
J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Winlock, 
United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman,  Massa- 
chusetts; J.  D.  WTiitney,  California;  their  associates  and  successors 
duly  chosen,  are  hereby  incorporated,  constituted,  and  declared  to  be 
a  body  corporate,  by  the  name  of  the  National  Academy  of  Sciences. 

Sec.  2.  And  be  it  further  enacted,  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
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regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or 
otherwise;  to  provide  for  the  election  of  foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needful  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  he  it  further  endcted,  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  Academy  shall,  whenever  called 
upon  by  any  Department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  ejiy  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and  re- 
ports to  be  paid  from  appropriations  which  may  be  made  for  the 
purpose,  but  the  Academy  shall  receive  no  compensation  whatever 
for  any  services  to  the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AICBNDMENT. 

AN  ACT  To  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  (he  Senate  and  House  of  Representatives  ofth^  United 
States  of  America  in  Congress  assembled,  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as 
to  remove  the  limitation  of  the  number  of  ordinary  members  of  said 
academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 


AN  ACT  To  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  tnirt 
funds  for  the  promotion  of  science,  and  for  other  purpoeee. 

Be  it  enacted  by  (he  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembledy  That  the  National  Academy 
of  Sciences,  incorporated  by  the  act  of  Congress  approved  March 
third,  eighteen  hundred  and  sixty-three,  and  its  several  supple- 
ments, be,  and  the  same  is  hereby,  authorized  and  empowered  to 
receive  bequests  and  donations  and  hold  the  same  in  trust,  to  be 
applied  by  the  said  academy  in  aid  of  scientific  investigations  and 
according  to  the  will  of  the  donors. 

Approved,  June  20,  1884. 


ANNUAL  REPORT 

OF  THE 

NATIONAL  ACADEMY  OF  SCIENCES. 


SESSIONS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  1909  the  academy  held  three  sessions.  The  first 
was  the  regular  annual  session  held  at  Washington,  April  20  to  22, 
inclusive;  the  second,. a  scientific  session  held  at  Princeton,  Novem- 
ber 16  to  18,  inclusive;  and  the  third,  a  special  session  held  at  Prince- 
ton, November  16  and  17  for  the  transaction  of  business. 

ANNUAL  MEETING. 
BUSINESS  SESSION. 

The  business  meetings  were  held  at  the  Smithsonian  Institution, 
Washington,  D.  C,  April  20  to  22,  1909. 

The  following  members  were  present  during  the  session:  Messrs. 
Abbot,  Agassiz,  Allen,  Barker,  Becker,  Billings,  Boas,  Brewer,  Brush, 
Cattell,  Chandler  (C.  F.),  Chittenden,  Clark,  Comstock  (G.  C), 
Conklin,  Cross,  Dall,  Davis,  Elkin,  Emmons,  Gill,  Hague,  Hillebrand, 
Holmes,  Iddings,  Merriam,  Mitchell,  Morley,  Morse  (E.  S.),  Nichols 
(E.  L.),  Osborn,  Pupin,  Remsen,  vScx>tt,  Walcott,  Webster,  Welch, 
White,  Wilson,  and  Woodward. 

REPORT  OF  THE  HOME  SECRETARY 

The  President  op  the  National  Academy  op  Sciences. 

Sib:  I  have  the  honor  to  present  herewith  the  annual  report  of  the  home  secretary 
of  the  National  Academy  of  Sciences  for  the  year  ending  April  20,  1909. 

The  annual  report  of  the  president  of  the  academy  for  the  year  1908  was  transmitted 
to  the  United  States  Senate  February  10, 1909,  through  the  courtesy  of  Senator  George 
P.  Wetmore.  The  usual  edition  of  2,000  copies  authorized  by  Congress  was  printed; 
500  copies  for  the  Senate,  1,000  copies  for  the  House,  and  500  copies  for  distribution  by 
the  Academy  of  Sciences.  The  report  was  received  from  the  Government  Printing 
Office  April  15.  Nearly  one-half  of  the  edition  has  been  distributed  to  members  of 
the  academy,  foreign  associates,  and  such  libraries  and  institutions  as  are  on  our 
domestic  exchange  list. 

Messrs.  S.  A.  Arrhenius,  of  Stockholm,  Sweden;  Charles  Barrois,  of  Lille,  France; 
Joseph  Larmor,  of  Cambridge,  England;  Ivan  Petrovic  Pavlov,  of  St.  Petersburg. 
Russia;  and  Hugo  Ritter  von  Seeliger,  of  Munich,  Germany,  were  elected  foreign 
associates  of  the  academy  at  the  annual  meeting  in  April,  1908. 
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Meesrs.  William  B.  Clark,  Edwin  G.  Conklin,  Whitman  Croes,  Simon  Flexner, 
Edwin  B.  Frost,  William  F.  Hillebrand,  Ernest  F.  Nichols,  Theobald  Smith,  and 
William  E.  Story,  were  elected  members  of  the  academy  at  the  annual  meeting  in 
April,  1908. 

The  following  biographical  memoirs  have  been  published  during  the  year:  Asaph 
Hall,  by  G.  W.  Hill;  Alpheus  Hyatt,  by  W.  K.  Brooks;  Joseph  Lovering,  by  B. 
Osgood  Peirce;  William  More  Gabb,  by  William  H.  Dall;  Alexis  Caswell,  by  Joseph 
Lovering  (a  reprint). 

Two  members  have  died  during  the  past  year:  William  K.  Brooks,  on  November  12, 
and  Wolcott  Gibbs,  on  December  9,  1908.  Henri  Becquerel,  an  honored  foreign 
associate,  died  August  25,  1908.  There  are  now  105  active  members  on  the  member- 
ship list,  1  honorary  member,  and  42  foreign  associates. 

Arnold  Hague,  Home  Secretary. 

Apbil  20,  1909. 

REPORT  OP  THE  TREASURER. 

The  President  of  the  National  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  transmit  herewith  my  report  as  treasurer  of  the  National 
Academy  of  Sciences  for  the  year  ending  April  20,  1909: 


iDOome. 


Balance  brought  for- 
ward: 

Cash 

Invested  income. . . 


I  General 
fund. 


$585.54 
5,000.00 


Bache 
fund. 


Watson 
fund. 


S2,827.45 
5.446.G4 


Draper 
fund. 


$150.55 
2fi().  12 


Em. 

J.Law- 

mons 

rence 

Gould 

and 

Smith 

fund. 

Gill 

fund. 

trus- 
tees. 

Build- 

ing 

fund. 


$534.45  I  $749.38  $147.86 
830.07   1,500.00  I 


$387.80  $198.  (W 


Com> 
moQ 
stock 
fund. 


Receipts. 

Interest    on      Invest-  '  ) 

menu 022.39  j  2,716.77  |$1,147.45  |  501.89 

Members' tax |  535.00  ■ i 

Reimbursed I  100.00  


Total. 


..16,842.93  jl0,990.86 


870.56 


Disbursements 

Balance: 

Ca«h j    972.37 

Invested  income. . .  5,000.00 


Total. 


,842.93 


6,383.31 

a  160. 91 
6,446.64 


1.147.45 


492.75 


650.70 
4.00 


10,990.86  I  1,147.46 

I 


912.56 


638.04 
260.12 


912.66 


479.82 


1,844.34 


3.258.88    697.86 


14.40 


830.07 


1,844.34 


I 
1,009.50  i  450.00 


45.47  I  103.16 

1,713.41  i  494.70 
1,500.00   


3,258.88  '  597.86 

I 


64.19 


461.99 


16.06 


145.93 
300.00 


461.99 


420.00 


618.  OS 


14.40 
604.28 


618.68 


April  20, 1909. 


a  Outstandi9g  UabiliUes:  H.  C.  Jones,  $400. 

S.  F.  Emmons,  Treasurer. 


The  treasurer's  report  was  referred  to  an  auditing  committee  com- 
posed of  Messrs.  Gill  and  Dall,  who,  after  due  examination,  reported 
as  follows: 

The  committee  appointed  to  audit  the  accounts  of  the  treasurer  hereby  certify  that 
they  have  examined  the  statements  of  expenditures,  receipts,  and  balancee,  and  find 
them  to  correspond  to  the  vouchers  and  accounts  of  the  treasurer;  also  that  they  have 
examined  the  securities  and  papers  contained  in  the  box  of  the  academy  at  the  Ameri- 
can Security  and  Trust  Company's  building  and  have  found  them  to  correspond  to  the 
Jiiit  funiifibed  by  the  treasurer. 


ANNUAL  MEETING  OF  THE  NATIONAL  ACADEMY.  11 

STATBBfBlfT  OP  THE  BOARD  OF  DIRECTORS  OF  THE  BACHS  FUND. 

(April  17,  1909.) 

Since  the  last  stated  meeting  of  the  academy,  in  April,  1908,  the  directors  have 
made  the  following  appropriations: 
1908. 

May  11.    Gilbert  N.  Lewis $300 

For  determination  of  free  eneig>'  of  formation  of  the  important 
compounds  of  the  alkali  metals. 

May  11.    Joseph  F.  Ames 1,000 

For  recalculation  of  standard  wave  lengths  in  accordance  with 
request  of  International  Congress  for  Solar  Research. 

May  11.    Henry  Fairfield  Osbom 600 

For  Academy  Committee  on  Correlation,  for  the  paleontologic  cor- 
relation of  the  American  geologic  horizons  and  formations  with 
the  European  stages. 

May  11.    Harry  C.  Jones 400 

For  the  determination  of  temperature  coefficients  of  conductivity 
and  of  dissociation  of  electrolytes  in  aqueous  solutions. 

May  21.    C.  H.  Eigemann 250 

For  Monograph  of  the  American  characiuM  based  on  the  material 
collected  by  Agassiz  in  the  Thayer  expedition,  and  by  others 
since  that  time. 

May  21.     Louis  T.  More : 600 

For  continuation  of  work  on  fatigue  of  metals,  and  experiments  on 
the  velocity  of  ions. 

May  27.     B.  Osgood  Peirce 500 

For  investigation  of  the  magnetic  behavior  of  large  masses  of  iron 
and  steel  as  regards  the  existence  of  a  real  time-lag  in  the  mag- 
netization. 

May  27.    G.  W.  Pierce 500 

To  determine  the  electrical  and  thermal  properties  of  various  crys- 
talline substances,  and  experiments  on  radiation  phenomena  and 
electrical  resonance. 
1909. 

Feb.  4.     Norton  Adams  Kent 170 

To  study  structure  of  the  lines  of  the  arc  spectra  of  metals,  and  to 
search  for  the  same  in  the  lines  of  spark  spectra. 

Feb.   4.     Richard  E.  Scammon 260 

For  a  series  of  graphic  reconstructions  of  embryonic  stages  of  the 
dogfish. 

Feb.   7.     Harr>'  C.  Jones 400 

To  continue  the  investigation  on  temperature  (Coefficients  of  con- 
ductivity and  of  dissociation  of  electrolytes,  begun  imder  the 
above  appropriation  of  May  11,  1908,  to  the  same  grantee. 

Feb.   7.     Solomon  F.  Acree 400 

For  the  ntudy  of  tautomerism  and  catalysis  by  electro-chemical 
methods. 
Respectfully  submitte<l . 

Seth  C.  Chandler. 
Ira  Remsen. 

C.    S.   MiNOT. 
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REPORT  or  THS  WATSOH  FUHD. 

Mr.  Elkin,  of  the  board  of  trustees  of  the  Watson  fund,  reported 
that  Prof.  A.  O.  Leuschner,  who  has  been  working  upon  the  Watson 
asteroids,  was  in  Europe,  and  that  the  memoir  was  nearly  ready  for 
publication. 

REPORT  OF  THE  J.  LAWREHCS  SMITH  FUHD. 

The  ci}mnutxee  on  the  J.  Lawrence  Smith  fund  for  the  investigition  oC  meteoric 
bodies  has  to  report  that  Doctor  Farrington^s  catalogue  of  North  American  meteorites 
hap  been  completed,  and  is  in  the  hands  of  the  aecretar>'  of  the  academy  for  publication. 

No  application  for  aid  from  the  fund  has  been  made  during  the  pact  year. 

Respectfully  submitted. 

Edward  MT.  Morlbt.  Chmrman. 

COMHrrTEB  OH  THE  EARHARD  MEDAL. 

The  academy  approved  a  motion  made  by  the  chairman  of  the 
conmiittee  on  the  Barnard  medal  that  that  conmiittee  be  dischai^^ed 
and  a  new  conmiittee  appointed. 

The  president  announced  the  appointment  of  the  following  mem- 
bers on  the  committee:  R.  S.  Woodward,  chairman:  W.  W.  Camp- 
bell. A.  A.  Xoyes,  E.  F.  NichoU.  and  T.  W.  Richards. 

REPORT  OF  THE  GDBS  FI7HD. 

The  committee  on  the  Wolcott  Gibb^  fund  for  chemical  research  has  the  honor  to 
report  that  the  fund  ie  at  present  accumulating,  so  that  none  of  the  income  is  available 
forgrant?. 

C.  L.  Jackson,  Chairman. 

The  treasurer  stated  that  there  would  be  an  available  income  by 
the  time  of  the  next  annual  meeting. 

REPORT  OF  THE  COMSTOCK  FUHD. 

Mr.  Nichols,  chairman  of  the  committee,  reported  that,  in  accord- 
ance with  the  terms  of  the  following  paragraph  from  the  deed  of  gift, 
the  income  of  the  fund  would  not  be  available  for  five  years,  and  that, 
under  the  circumstances,  the  committee  had  notliing  to  report: 

The  balance  of  the  income  of  aaid  fund  shall  be  set  aside  and  accumulated,  and  out 
of  such  accumulations  the  trustee  shall  award  once  fur  ever>'  five  years  a  prize  in 
money  to  the  bona  fide  resident  of  North  Americnii  who.  not  less  than  one  year  nor 
more  than  six  years  before  the  awarding  of  the  prize,  shall  have  made,  in  the  judgment 
of  the  trustee,  the  moet  important  discover)*  or  investigation  in  electricity  or  mag- 
netism or  radiant  ♦•n*»r^". 
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COMMITTBB  ON  INTBRNATIONAL  COOPERATION  Uf  RESEARCH. 

The  committee  on  cooperation  in  research  met  in  Boston  on  April  5.  Reports  of 
progress  were  received  from  the  committees  on  solar  research,  on  chemical  research,  on 
paleontologic  correlation,  and  on  brain  research. 

The  International  Union  for  Cooperation  in  Solar  Research  has  held  three  meetings, 
a  preliminary  one  at  St.  Louis,  and  laigely  attended  meetings  at  Oxford  and  Paris. 
The  second  volume  of  transactions  has  recently  been  published.  Arrangements  are 
now  being  made  for  the  next  meeting,  which  is  to  be  held  at  Pasadena  and  Mount 
Wilson  in  1910.  A  large  amoimt  of  cooperative  work  is  in  progress  under  the  auspices 
of  the  union. 

The  committee  on  chemical  research  has  prepared  a  circular  letter  to  investigators, 
inviting  their  cooperation,  and  the  work  will  be  developed  rapidly  as  soon  as  Doctor 
Noyes  is  relieved  from  his  present  duties  as  acting  president  of  the  Institute  of  Tech- 
nology (in  a  few  weeks). 

The  committee  recognized  the  importance  of  cooperative  investigations  in  this 
country,  as  well  as  those  of  international  scope,  and  decided  to  encourage  promising 
opportunities  in  either  field. 

The  chairman  was  authorized  to  invite  several  other  members  of  the  academy 
(selected  by  the  committee)  to  join  the  committee,  namely:  Messrs.  Mall,  Moore, 
(Chittenden,  Chamberlin,  Davis,  and  Wilson. 

The  importance  of  providing  for  adequate  means  of  publioaHon  of  short  papers^  as 
well  as  complete  volumes  of  transactions,  was  recognized  by  the  committee,  and  it  was 
decided  to  request  you  to  bring  this  matter  to  the  attention  of  the  council. 

It  was  announced  that  the  academy  would  be  represented  by  one  of  the  members  of 
the  committee  (George  E.  Hale)  at  the  coimcil  meeting  of  the  International  Association 
of  Academies,  to  be  held  in  Rome  June  1-3  next.  The  appointment  of  Professor  Hale 
was  made  by  President  Remsen. 

Simon  Newcomb. 
A.  A.  NoYKs. 

C,   S.    MiNOT.    • 
H.    F.    OSBORN. 

George  E.  Hale,  Chairman. 
Communicated  by 

Henry  F.  Osborn. 

COMBOTTBE  ON  INTERNATIONAL  PALEONTOLOGIC  CORRELATION. 

Mr.  Osborn,  chairman  of  the  vertebrate  section  of  the  committee 
on  international  paleontologic  correlation,  presented  a  report  showing 
the  plan  and  scope  of  the  work  which  that  section  of  the  committee 
was  doing.  This  report  was  published  in  the  annals  of  the  New 
York  Academy  of  Sciences,  Vol.  XIX,  No.  2,  Par.  I,  pp.  41-44, 
under  date  of  April  20,  1909:  **  Geologic  Correlation  Through  Verte- 
brate Paleontology  by  International  Cooperation,  (Wrelation  Bulletin 
No.  1 :  Plan  and  Scope.'' 

GEORGE  WASHINGTON  MEMORIAL  ASSOCIATION. 

The  academy  adopted  a  resolution  giving  its  approval  of  the  gen- 
eral plan  of  the  George  Wasliington  Memorial  Association  to  collect 
funds  for  the  pur|)ose  of  erecting  a  building  in  the  city  of  Washington 
adapted  for  a  meeting  place  of  scientific  and  other  organizations. 
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APPOnmUMT  OF  DSLKGATBS. 

The  president  announced  the  receipt  of  an  invitation  from  the 
University  of  Leipzig  for  the  National  Academy  of  Sciences  to  send 
a  representative  on  the  occasion  of  the  celebration  of  the  five  hun- 
dredth anniversary  of  the  founding  of  the  university,  and  stated 
that  he  had  appointed  Mr.  Emmons  to  represent  the  academy  on 
that  occasion. 

The  home  secretary  read  a  letter  from  the  president  of  the  Reale 
Accademia  dei  Lincei,  P.  Blasema,  announcing  a  meeting  of  the 
council  of  the  International  Association  of  Academies  at  Rome, 
June  1-3,  inclusive,  and  the  president  announced  that  Mr.  George 
E.  Hale  had  been  appointed  as  delegate. 

The  president  stated  that  the  academy  had  been  invited  to  send 
a  delegate  to  the  Darwin  celebration  to  be  held  in  Cambridge  in 
.June,  and  that  he  had  appointed  Mr.  George  E.  Hale  to  represent 
the  academy  on  that  occasion. 

COBfMrrTEB  ON  ELECTION  OF  POREION  ASSOCIATES. 

On  the  recommendation  of  the  council  the  academy  adopted  the 
following  resolution : 

Resolvedj  That,  in  view  of  the  fact  that  the  coDBtitution  provides  for  the  nomina- 
tion and  election  of  foreign  associates,  the  members  of  the  committee  on  the  election 
of  foreign  associates  be  discharged  and  the  committee  abolished. 

ELECTION  OF  OFFICERS. 

Mr.  Alexander  Agassiz  was  elected  to  succeed  Mr.  Simon  New- 
comb  as  foreign  secretary  of  the  academy  for  a  term  of  six  years. 

Messrs.  Woodward  and  Davis  were  elected  to  serve  as  members 
of  the  council  of  the  academy  for  three  years. 

ELECTION  OF  NEW  BfEMBERS. 

Messrs.  Joseph  S.  Ames,  Maxime  Bdcher,  Oskar  Bolza,  F.  W. 
Clarke,  J.  M.  Clarke,  J.  M.  Coulter,  Henry  Crew,  Waldemar  Ldndgren, 
Thomas  H.  Morgan,  and  Henry  L.  Wheeler  were  elected  members  of 
the  academy. 

ELECTION  OF  FOREIGN  ASSOCIATES. 

The  following  were  elected  foreign  associates  of  the  academy: 
Albrecht  Penck,  of  Berlin,  Germany ;  Gustav  Retzius,  of  Stockholm, 
Sweden;  Wilhelm  Waldeyer.  of  Berlin,  Germany;  and  Wilhelm 
Wundt,  of  Leipzig,  Germany. 
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SCIBNTinC  SESSION. 

The  scientific  meetings  were  held  in  the  National  Museum,  Wash- 
ington, D.  C,  April  20-22,  1909.  The  following  papers  were  pre- 
sented : 

The  Nature  and  Poasible  Origin  of  the  Milky  Way.    G.  C.  Gomstock. 
Determinations  of  Stellar  Parallax  from  Photographs  made  by  Arthur  R.  Hincks  and 

the  writer.    H.  N.  Russell.    (Introduced  by  G.  C.  Gomstock.) 
Strange  Ceremonial  Costumes  of  California  Indians.    C.  Hart  Merriam. 
Archaeological  Problems  of  the  Titicacan  Plateau.    W.  H.  Holmes. 
Discovery  of  a  Complete  Skeleton  of  Tyrranosaurus  in  the  Upper  Cretaceous.    H.  F. 

Osbom. 
An  Iguanodont  Dinosaur  (Trachodon)  with  the  Epidermis  Preserved.    H.  F.  Osbom. 
Stratigraphic  Relations  and  Paleontology  of  the  Lower  Member  of  the  Fort  Union 

Formation.    F.  H.  Knowlton.    (Introduced  by  Whitman  Cross.) 
The  Deep-Sea  Bottom  of  the  Eastern  Tropical  Pacific,  from  Observations  on  the 

Albatross  Expedition.    Sir  John  Murray.    (Communicated  by  A .  Agassiz.) 
The  Medusae  of  the  Eastern  Tropical  Pacific,  from  Observations  on  the  Albatross 

Expedition.  H.  B.  Bigelow.  (Communicated  by  A.  Agassiz.) 
Mythology  of  the  Mewan  Indians  of  California.  C.  Hart  Merriam. 
The  Radiation  from  Gases  Heated  by  Sudden  Compression.    E.  F.  Nichols  and  G.  P. 

Pegram. 
Biographical  Memoir  of  Elliott  Coues.    J.  A.  Allen. 
Biographical  Memoir  of  Ogden  N.  Rood.    E.  L.  Nichols. 

The  Electrolytic  Separation  of  the  Chlorides  of  Barium  and  Radium.    Edgar  F.  Smith. 
The  Orders  of  Teleostomous  Fishes  (Pisces).    Theo.  Gill. 
Biographical  Memoir  of  Charles  A.  Schott.    Cleveland  Abbe. 
The  Distribution  of  the  Recent  Crinoids.    Austin  H.  Clark.    (Introduced  by  Theo. 

Gill.) 
On  the  Distribution  of  Energy  in  the  Spectrum  of  the  Light  from  Fluorescent  Sub- 
stances.   E.  L.  Nichols  and  Ernest  Merritt. 
A  Geographical  Excursion  in  Northern  Italy.    W.  M.  Davis. 

AUTUMN  MEETING. 
SCIENTIFIC  SESSION. 

A  scientific  session  called  by  the  council  for  the  reading  of  papers 
was  held  at  Princeton  University,  Princeton,  N.  J.,  November  16-18, 
1909. 

The  following  members  were  present  during  the  session:  Messrs. 
Abbe,  Barus,  Becker,  Boss,  Cattell,  Chandler  (C.  F.),  Clark  (W.  B.), 
Clarke  (F.  W.),  Clarke  (J.  M.),  ConkUn,  Councilman,  Dana,  Davis, 
Emmons,  Flexner,  Frost,  Hague,  Hastings,  Hillebrand,  Lindgren, 
Mitchell,  Morgan,  Morley,  Morse  (E.  S.),  Noyes,  Osbom,  Putnam, 
Remsen,  Scott,  Smith,  Thomson,  Walcott,  Webster,  Welch,  Wells, 
Wilson,  and  Woodward. 

The  following  papers  were  presented : 

On  the  Presence  of  Teeth  in  Echinoneu.'<  Van  Phels.     A.  Agaaeiz. 
The  Geology  of  South  Africa.    W.  B.  Scott. 
Formative  Substances  in  Eggs.    E.  (i.  Conklin. 
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A  Study  of  Immunity  to  Self-fertilizatiou  in  Cioua.    T.  H.  Morgan. 

Meteor  Crater,  Arizona.    D.  M.  Barringer.    (Introduced  by  W.  B.  Scott.) 

Derivatives  of  Tantalum.    £.  F.  Smith. 

Some  New  Methods  in  Electro-analysis.    E.  F.  Smith. 

The  Emission  of  Electricity  by  Hot  Bodies.    O.  W.  Richardson.     (Introduced  by 

W.  B.  Scott.) 
The  Physiography  of  Southeastern  Alaska.    W.  M.  Davis. 
The  Yale  Expedition  of  1909  to  Palestine  and  Syria.    £.  Uuntington.     (Introduced 

by  W.  M.  Davis.) 
Th<»  Early  Stages  of  Acmeea.    E.  S.  Morse. 

Thi>  Transmission  of  Epidemic  Poliomyelitis  to  Monkeys.    S.  Flexner. 
The  Priwnt  Status  of  the  Ether.    A.  G.  Webster. 

Examples  of  Recent  Photographs  made  at  the  Yerkes  Obsen'atory.     E.  B.  Frost. 
Pn»liminary  notice  of  a  paper  on  The  Development  of  Olenellus.    C.  D.  Walcott. 
Refwrt  of  Investigations  on  the  Coirelation  of  Tertiary  and  Quaternary  Horizons  in 

Europe  and  North  America.    H.  F.  Osbom. 
The  Skull  of  Tyrannosaurus.     H.  F.  Osbom. 

The  Fission  of  Double  Stars.    H.  N.  Russel.    (Introduced  by  W.  B.  Scott.) 
The  First  Movements  of  the  Vertebrate  Embryo  in  Relation  to  the  Development  of 

the  Nervous  System.    S.  Paton.    (Introduced  by  E.  G.  Conklin.) 
The  Development  of  Elet^tric  Tissue  in  Teleost  fishes.    U.  Dahlgren.     (Introduced 

by  E.G.  Conklin.) 
The  Relative  Sizes  of  Cells  and  Nuclei.    E.G.  Conklin. 
Memoir  of  Woloott  Gibbs.     F.  W.  Clarke. 
Memoir  of  W.  K.  Bnwks.     E.  G.  Conklin. 
Biognphical  Sketch  of  C.  A.  Y'oung.     E.  B.  Frost 

BUSINESS  SESSION. 

The  business  nieetin«]:s  were  held  at  Prinreton  University,  Princeton, 
N.  J..  NovemU-r  16  and  17,  1909. 

MBDAL. 

The  acailemy  adopted  the  following  resolution: 

AVjo/iyt/,  That  favorable  action  be  taken  on  Mr.  Becker's  proposal  that  a  medal 
Ih^  conferred  by  the  academy  for  eminence  in  the  application  of  science  to  the  public 
welfare,  and  that  Mr.  Becker's  offer  to  give  a  die  for  such  a  medal  be  accepted,  all 
detiuls  to  be  subject  to  the  appnn-al  of  the  i^uncil. 

Further,  that  a  ix^mmittee  of  the  a<^emy  l>e  apptnnted  by  the  president  to  secure, 
if  (x^«ibU\  a  fund  for  the  preparation  of  an  artistic  die  from  which  later  medals  shall 
W  struck 

The  president  api>ointed  the  followini:  committee: 
Mr.    A.    ii.    Webster,    ohainnan:  and    Messrs.    Becker.    Holmes, 
Morley.  and  (Vlx^ni. 

J.  LAWRRlf  CB  SMITH  FUND. 

l>n  the  rooinnmeiiilation  of  the  committee  on  the  J.  Lawrence 
Smith  fund,  the  academy  voteil  to  make  the  following  grants: 

'     lV;;r  hundrxxi  dollars  t^^  IV    K    i^    H.no>.  r«  did  m  the  study  of  ^ome  recent 

r.u'Wvrio  ir.^ns 
J    K    ir  hur.iirxsl  di^llars  k^  l>\^:    T   v     Trowi^ndi^\  lo  iid  in  ^(udies  of  the  nature ol 

:'.    !  :nnr.  '.;<  :niir>    :  r.u'TtVTs 
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APPOINTBftBNTS. 

The  president  aniiounced  the  following  changes  in  the  personnel 
of  the  committees  of  the  academy: 

G.  C.  Comstock  to  be  chairman  of  the  committee  on  mathematics  and  astronomy,  in 
place  of  the  late  Professor  Newcomb. 

A.  G.  Webster  to  the  committee  on  weights,  measures*,  and  coinage,  in  plac^e  of  the- 
late  Professor  Newcomb. 

Lewis  Boss  to  be  chairman  of  the  committee  on  the  Watson  fund,  in  place  of  the  late- 
Professor  Newcomb. 

E.  B.  Frost  to  the  committee  on  the  Watson  fund. 

George  E.  Hale  to  be  chairman  of  the  committee  on  the  Henry  Draper  fund,  in  plate- 
of  the  late  Professor  Newcomb. 

W.  W.  Campbell  to  the  committee  on  the  Henr^^  Draper  fund. 

Arnold  Hague  to  the  committee  on  the  J.  I^awrence  Smith  fund,  in  place  of  the  late 
Professor  Johnson. 

COMMITTEE  ON  nVTBRIVATIONAL  PALEONTOLOGIC  CORRELATION. 

Mr.  Osbom,  chairman  of  the  vertebrate  section  of  the  committee 
on  international  paleontologic  correlation,  presented  a  report  show- 
ing the  progress  which  the  committee  had  made  to  date. 

S.  Doc.  369,  61-2 2 


DEATHS  DURING  1909. 

Simon  Xewcomb  died  on  the  11th  of  July,  and  S.  W.  Johnson  dirt 
on  the  21st  of  July,  1909. 

SIMON  NEWCOMB. 

Simon  Xewcomb  was  bom  at  Wallace,  Xova  Scotia,  March  12, 
1835.  He  was  of  Xew  England  ancestry  through  six  generations  of 
men,  who.  with  the  excei)tion  of  his  father,  bore  the  name  of  Simon 
Xewcomb.  His  early  education  was  acquired  under  the  care  of  hb 
father,  who  followed  during  most  of  his  life  the  occupation  of  » 
countr}'  school-teacher  in  Xova  S<'otia,  in  Prince  Edward  Island, 
and  later  in  the  I'nited  States.  Four  years  after  coining  to  the 
United  States,  in  1853,  Professor  Xewcomb  secured  a  position  ast 
computer  in  the  American  Ephemeris  antl  Xautical  Almanac  OflSce, 
then  locateil  at  Cambridge,  Mass.  While  engaged  in  this  work,  h^ 
pursued  academic  studies  at  the  Lawrence  Scientific  School  of  Ha^ 
vard  University,  and  attained  the  degree  of  B.  S.  in  1858.  In  1861 
he  was  appointed  j)rofessor  of  mathematics  in  the  United  Stat« 
Xavy  and  assigned  to  duty  at  the  I'nitod  States  Xaval  Observatory. 
at  Washington.  He  was  placed  in  charge  of  the  American  Ephemeiis 
and  Xautical  Almanac  Office  in  1877,  and  retained  this  position  until 
ho  reached  the  age  limit  for  retirement,  in  1897.  In  1903  he  became 
a  research  associate  of  the  Carnegie  Institution  of  Washington,  and 
he  continued  his  researches  in  this  capacity  up  to  the  time  of  his 
death.  July  11,  1909. 

Early  in  life  Professor  Xewcomb  sot  fi^r  himself  the  gigantic  task  of 
bringing  the  obsened  motions  of  the  members  of  the  solar  system 
into  hamiony  with  the  Xewtonian  law  of  attraction,  and  for  nearir 
fifty  years  he  devoted  himself  chiefly  to  this  arduous  branch  of 
ihnianiical  astronomy.  His  contributions  to  the  theories  of  the 
motions  of  the  mo«m  ami  the  planets  aie  among  the  most  important 
made  since  the  publication  of  the  Mecaniipie  Celeste  of  Laplace. 
This  great  principal  Wi^rk  Icil  him  also  t»>  make  im{K>rtant  contribu- 
tions to  all  other  branches  i>f  astronomy  and  to  many  branches  of 
jHire  and  applied  mathematics. 
IS 
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Professor  Newcomb  became  a  member  of  the  National  Academy 
of  Sciences  in  1869.  Academic  institutions  and  learned  societies  of 
the  entire  civilized  world  bestowed  numerous  honors  upon  him.  He 
was  elected  a  correspondent  of  the  Institute  of  France  in  1874  and  a 
foreign  associate  in  1893.  He  was  one  of  the  most  fertile  and  pro- 
ductive of  investigators  in  the  history  of  American  science. 

SAMUEL  W.  JOHNSON. 

Samuel  W.  Johnson  was  bom  July  3,  1830,  and  was  elected  a  mem- 
ber of  the  academy  in  1866.  From  his  tenth  to  his  seventeenth  year 
he  studied  at  Lowville  Academy,  where  he  obtained  his  first  knowledge 
of  chemistry  under  Prof.  David  Porter  Mayhew,  whose  assistant  he 
became.  'While  there,  in  1847,  he  published  his  paper  **0n  Fixing 
Ammonia."  He  entered  Yale  in  1850  and  studied  under  Norton  and 
Silliman.  In  1853  he  went  to  Europe  and  worked  in  the  laboratories 
of  Erdmann,  Liebig,  Kobel,  and  Pettenkofer.  He  also  attended  some 
of  the  lectures  of  Chevreul  in  Paris.  In  1856  he  was  made  professor 
of  analytical  chemistry  in  the  Sheffield  Scientific  School,  and  in  1857 
succeeded  Porter  in  the  chair  of  agricultural  chemistry,  which  he  occu- 
pied until  1875.  He  was  then  appointed  professor  of  agricultural  and 
theoretical  chemistry,  and  he  continued  to  teach  these  subjects  as  well 
as  organic  chemistrj^  until  his  retirement  in  1895.  He  died  July  21, 
1909. 

His  books,  **How  Crops  Grow*^  and  **How  Crops  Feed,"  have  been 
translated  into  many  foreign  languages,  and  are  the  most  widely  read 
books  of  tlieir  kind  in  the  world. 
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CONSTITUTION  OF  THE  NATIONAL  ACADEMY. 

As  amended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875;  April 
21,  1881;  April  19,  1882;  April  18,  1883;  April  19,  1888;  April  18,  1895;  April  20, 
1899;  April  17,  1902;  April  18, 1906;  November  20, 1906;  April  17, 1907;  November 
20,  1907. 

PREAlfBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  the  amendment  to  said 
act,  approved  July  14,  1870,  the  National  Acadenw  of  Sciences  adopts 
the  following  amended  constitution  and  rules: 

ARTICLE  I.-  OF  BIElfBERS. 

Sec.  1 .  The  academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.  Members  must  be  citizens  of  the  United 
States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions 
of  the  academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  bo  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  academy. 

Sec.  3.  The  academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  rea<ling  and  communi- 
cating papers  to  the  academy,  but  shall  take  no  part  in  its  business, 
shall  not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy 
of  the  publications  of  the  academy. 

ARTICLE  n.— OF  THE  OFFICERS. 

Sec.  1.  The  officers  of  the  academy  shall  be  a  president,  a  vice- 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of 
votes  present,  at  the  first  stated  session  after  the  expiration  of  the 
current  terms,  provided  that  existing  officers  retain  their  places  until 
their  successors  are  elected.  In  case  of  a  vacancy,  the  election  for  six 
years  shall  be  held  in  the  same  manner  at  the  session  when  such 
vacancy  occurs,  or  at  the  next  stated  session  thereafter,  as  the  acad- 
emy may  direct.  A  vacancy  in  the  office  of  treasurer  or  home  3ecre- 
tary  may,  however,  be  filled  by  appointment  of  the  president  of  the 

academy  until  the  next  stated  session  of  the  academy. 
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ARTICLE  m.  -OF  THE  IfEETDIGS. 

Sr^,.  1.  TTxf  a/^^-a-iemy  -hall  Lvli  ozi*r  -:ai«^i  session  iii  each  yemr.  in 
ti**:  rity  of  Wt^LdnzioL.  on  ".i^e  :lir-!  Tuesiay  in  Aprii.  anii  another 
niay  ^^  hei-i  f.  •'Uih  plar-e  a:.]  :ii::t-  i>  the  «x»-jii.'ii  shaii  determine. 

.S;>*y:Lti  i?^rrLriori«  of  the  a'«-:en:y  day  be  caile-i.  by  order  of  eight 
rr,*rn:;^^r-;  of  th^r  coun«:ii.  a*,  su  L  piii-e  ani  lime  as  may  be  designated 
in  ■.r.'r  rali. 

^'ifrulifu  ses^ioR-  of  »he  a-'ia.iemy  may  be  hel-i  at  times  and  places 
*o  J^  desi^oiate^i  by  a  majority  ..if  I  lie  counci;. 

.Se/;.  2.  Tlie  names  of  the  laemben?  p!vsen:  a:  each  daily  meeting 
-hal!  \fff  recorde-l  iri  the  minuies.  and  t::e  members  present  at  any 
mefrtinz  shall  constitute  a  quwnim  fi>r  the  transactit.^n  of  business. 

.Sec.  3.  Scientific  rneetinsr-^  --f  the  a':a«iemy,  unless  othenrise  or- 
dere-l  by  a  maj'irity  '-f  the  ri;t*iiil>ers  prrs<*:::.  shall  l»e  open  to  the 
public;  thnse  fur  the  transa'  :i  'ii  .  :  bv.>iru---.  •.  i  'se^.i. 
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Sec.  4.  The  stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  sessions  of  the  academy.  Special  sessions  may  be 
convened  at  the  call  of  the  president  and  two  members  of  the  council, 
or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in 
the  business  of  the  academy. 

ARTICLE  IV.— OF  ELECTIONS  AND  RESIGNATIONS. 

Sec  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be 
held  separately  unless  otherwise  ordered  by  this  constitution. 

Sec  2.  The  time  for  holding  an  election  of  officers  sliall  be  fixed  by 
the  academy  at  least  one  day  before  the  election  is  hehl. 

Sec  3.  The  election  of  the  six  members  of  the  council  shall  be  as 
follows: 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council  to 
be  elected,  of  whom  two  shall  serve  for  three  years,  two  for  two  years, 
and  two  for  one  year,  their  respective  terms  to  be  determined  by  lot. 
Each  year  thereafter  the  terms  of  two  members  shall  expire,  and  their 
successors,  to  serve  for  three  years,  shall  be  elected  at  the  first  stated 
session  in  each  year. 

Sec  4.  Nominations  to  membersliip  in  the  academy  shall  be  made 
in  writing,  approved  by  a  majority  of  the  members  of  the  committee 
on  the  subject  in  which  the  person  nominated  is  eminent,  or  by  a 
majority  of  the  council  in  case  there  is  no  committee  on  the  subject. 
The  nominations  shall  be  sent  to  the  home  secretary  by  the  chairman 
of  the  committee  before  January  1  of  the  year  in  which  the  election 
is  to  be  held,  and  each  nomination  shall  be  accompanied  by  a  Ust  of 
the  principal  contributions  of  the  nominee  to  science.  Tliis  list  shall 
be  printed  by  the  home  secretary  for  distribution  among  the  members 
of  the  academy. 

Sec  o.  The  academy  shall  be  divide<l  by  the  council  into  standing 
ccmmiittees  representing  the  principal  branches  of  scientific  research. 
A  member  may  be  assigned  to  more  than  one  of  these  committees. 
The  president  of  the  academy  shall  appoint,  subject  to  the  approval 
of  the  council,  a  member  of  each  committee  as  its  chairman,  who  shall 
be  responsible  for  the  work  of  the  committee. 

Election  to  memberehij)  shall  be  held  as  described  below.  There 
shall  be  two  ballots — a  preference  ballot,  which  may  be  prepared 
either  before  or  at  the  meeting  and  must  be  transmitted  to  the  home 
secretary,  and  a  final  ballot  to  be  taken  at  the  meeting. 

1.  Preference  ballot. — Each  member  may  inscribe  on  a  ballot  not 
more  than  10  names  of  nominees  selected  from  the  submitted  Ust.  A 
list  of  the  nominees  shall  then  l)e  prepared,  on  which  the  names  shall 
be  entered  in  the  order  of  the  number  of  votes  received  b}'  each.  In 
cas(»  two  or  more  nominees  should  have  the  same  number  of  votes  on 
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this  preference  list,  the  onler  in  which  they  shall  be  placed  on  the  list 
shall  be  determined  by  a  majority  vote  of  those  present. 

2.  Firud  ballot, — A  vote  shall  first  be  taken  on  the  nominee  who 
appears  first  on  the  preference  list,  and  he  shall  be  declared  elected 
if  he  receive  two-thirds  of  the  votes  cast  and  not  less  than  20  votes 
in  all,  provided  that  the  number  of  members  of  the  academy  be  not 
150  or  over,  in  which  case  to  be  declared  elected  he  must  receive  four- 
fifths  of  the  votes  cast  and  not  less  than  25  votes  in  all.  A  vote  shall 
then  be  taken  in  similar  manner  on  the  nominee  standing  second  on 
the  preference  list,  and  so  on  until  all  the  nominees  on  the  preference 
list  shall  have  been  acted  on,  or  until  10  nominees  shall  have  been 
elected. 

Election  of  members  shall  be  held  at  the  regular  stated  session  of 
each  year  held  in  Washington,  and  not  more  than  10  members  shall 
be  elected  at  that  session. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  cleetion  of  members  may  be  suspended  at  any  time  by  a  ma- 
jority vote  of  the  members  present. 

Sec.  6.  Ever}-  member  elect  shall  accept  his  membership,  person- 
ally or  in  writing,  before  the  close  of  the  n(»xt  stated  session  after  the 
date  of  his  election.  Other>vise,  on  proof  that  the  secretary  has  for- 
mally notified  him  of  his  election,  his  name  shall  not  be  entered  on 
the  roll  of  members. 

Sec.  7.  The  election  of  foreign  associates  shall  be  in  the  following 
manner: 

Foreign  associates  may  be  nominated  by  the  council  and  may  bo 
elected  at  the  regular  stated  session  of  each  year,  held  in  Wasliing- 
ton,  by  a  two-thirds  vote  of  the  members  present.  Each  member 
shall  indicate  on  a  ballot  those  names  for  wliich  he  votes,  and  those 
nominees  whose  names  appear  on  two-thirds  of  the  votes  cast  shall 
be  declared  elected.  A  list  of  those  nominated  shall  be  sent  to  all 
members  of  the  academy  with  the  notice  of  the  meeting  at  which 
the  election  is  to  he  hel<l. 

Recommendations  for  nomination  of  foreign  associates  may  be 
sent  to  the  home  secretary  at  any  time. 

vSec.  8.  A  diploma,  with  the  corporate  seal  of  the  academy  and 
the  signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secre- 
tary to  eacli  mem!)er  on  his  acceptance  of  his  membership,  and  to 
foreign  associates  on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  act^d 
on  by  the  academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  suc- 
cessive years,  the  treasurer  shall  report  the  fact  to  the  council,  wliich 
may  report  the  case  to  the  academy  with  the  recommendation  that 
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the  person  thus  in  arrears  be  declared  to  have  forfeited  his  member- 
sliip.  If  this  recommendation  be  approved  by  two-tliirds  of  the 
members  present,  the  said  person  shall  no  longer  be  a  member  of  the 
academy  and  his  name  shall  be  dropped  from  the  roll. 

ARTICLE  v.— OF  SCIENTIFIC   COMMUNICATIONS,  PUBUCATIONS,  AND 

REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at 
scientific  meetings  of  the  academy,  and  papers  by  any  member  may 
be  ret-d  by  the  author  or  by  any  other  member,  notice  of  the  same 
having  been  previously  given  to  the  secretary. 

Sec  2.  Any  member  of  the  academy  may  read  a  paper  from  a 
person  who  is  not  a  member,  and  shall  not  be  considered  responsible 
for  the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held 
responsible  for  the  propriety  of  the  paper. 

Persons  who  are  not  mcmbei-s  may  read  papers  on  invitation  of  the 
president,  wnth  the  advice  of  the  council. 

Sec.  3.  The  academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec  4.  Propositions  for  investigations  or  reports  by  the  academy 
shall  be  submitted  to  the  council  for  approval,  except  those  i-equested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  wlio  will  in  such  cases  report  their  results  to  the  Gov- 
ernment as  soon  as  obtained  and  to  the  academy  at  its  next  following 
slated  session. 

Sec.  5.  The  advice  of  the  academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  the  council  and  afterwards  to  the  academy,  at  one  of  the  stated 
sessions. 

Sec  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  l)v  the  academy  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their 
establishment  and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of 
science  may  also  bo  accepted  and  administered  by  the  academy. 

ARTICLE  VI.-OF  THE  PROPERTY  OF  THE  ACADEMY. 

Sec  1 .  All  investments  shall  be  made  by  the  treasurer,  in  the  cor- 
porate name  of  the  academy,  in  stocks  of  the  United  States,  or, 
with  the  approval  of  the  council,  in  state  bonds  or  first-mortgage 
bonds  on  real  estate.     The  treasurer  shall  have  authority,  with  the 
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tippniviU  of  tho  council,  to  sell  and  transfer  any  United  States  bonds 
held  by  him  in  the  corporate  name  of  the  academy. 

Skc\  *J.  No  contract* shall  be  binding  upon  the  academy  which  has 
not  been  lirHt  approved  by  the  council. 

Skc\  i^  Tho  osHcssments  required  for  the  support  of  the  academy 
HJudl  bo  fixed  by  the  academy  on  the  recommendation  of  the  council. 

ARTICLE  Vn.  -OF  ADDIFIONS  AND  AMENDMENTS. 

Additions  anil  amemlment^  to  the  constitution  shall  be  made  only 
at  a  stateil  st^ssion  of  the  academy.  Notice  of  a  proposition  for  such 
a  change  must  Ih^  given  at  a  stateil  session,  and  shall  be  referred  to 
tho  council,  which  may  amend  the  proposition,  and  shall  report 
thonHUi  to  the  academy.  Its  report  shall  be  considered  by  the  acad- 
on\y  in  committee  of  the  whole  for  amendment. 

Tho  pr\>|H>sition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  Ih'  votoil  on  at  the  next  stated  session,  and  if  it  receive  two- 
thinls  of  tho  votes  cast  it  shall  Ik*  declared  adopted. 

Alvi^MU  momlK'rs  may  send  their  votes  on  pending  changes  in  the 
c\>nstituiion  to  tho  homo  secretary  in  writing,  and  such  votes  shall  be 
ivuniovl  as  if  tho  members  were  present. 


APPENDIX  B. 


RULES. 


I.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  per- 
form his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon 
open  nominations. 

IL  On  the  first  day  of  each  stated  session,  immediately  after  call- 
ing the  roll  of  members,  a  recording  secretary  shall  be  elected,  by  a 
plurality  of  members  present,  to  assist  the  home  secretary  in  keeping 
the  records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  to  be  appointed  by  the  president  at  or  before  the  annual 
meeting.  This  committee  shall  also  inspect  and  verify  the  bonds, 
securities,  and  other  property  in  the  custody  of  the  treasurer.  The 
report  of  this  committee  shall  be  presented  to  the  academy  before  the 
close  of  the  session. 

IV.  A  committee  of  arrangements,  consisting  of  five  members, 
shall  be  appointed  by  the  president  for  each  stated  session  of  the 
academy.  This  committee  shall  meet  not  less  than  two  weeks  pre- 
vious to  each  session.  It  shall  be  in  session  during  the  meetings  to 
make  arrangements  for  the  reception  of  the  members,  to  arrange  the 
business  of  each  day,  and,  in  general,  to  attend  to  all  business  and 
scientific  arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  presented, 
and,  when  it  appears  advisable,  to  recommend  a  limit  of  time  to  be 
occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows : 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice- 
president. 

2.  Roll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 

7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's 

proceedings  are  to  be  read  for  correction. 
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VI.  The  rules  of  order  of  the  academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  The  death  of  members  shall  be  announced  by  the  president 
on  the  last  day  of  any  session,  when  a  member  shall  be  selected  by  the 
president  to  furnish  a  biographical  notice  of  the  deceased  at  the  next 
stated  session.  If  such  notice  be  not  then  furnished,  another  member 
may  be  selected  by  the  president  in  place  of  the  first,  and  so  on  until 
the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report 
the  date  of  their  reception  at  the  next  session;  but  no  memoir  shall 
be  published  unless  it  has  been  read  before  the  academy. 

Before  publication  all  memoirs  must  be  referred  to  the  committee 
on  publication,  who  may,  if  they  deem  best,  refer  any  memoir  to  a 
special  committee  appointed  by  the  president  to  determine  whether 
the  same  should  be  published  by  the  academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  academy,  from  the 
date  of  their  presentation  to  the  academy,  and  the  order  of  theirpres- 
entation  shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be 
convenient,  those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  before  the  academy 
and  intended  for  publication  shall  be  referred  at  the  meeting  at  which 
they  are  read  to  a  committee  of  members  competent  to  judge  whether 
the  paper  is  worthy  of  publication.  Such  committee  shall  report  to 
the  academy  as  early  as  practicable,  and  not  later  than  the  next 
stated  session. 

XII.  The  annual  report  of  the  academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  as  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessary. 

XIII.  The  proper  secretary  shall  acknowledge  all  donations  made 
to  the  academy,  and  shall  report  them  at  the  next  stated  session. 

XIV.  The  books,  apparatus,  archives,  and  other  collections  of  the 
academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XV.  A  stamp  corresponding  to  the  corporate  seal  of  the  academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XA7.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  tiie  proper  expenses  of  committees  appointed  to  make 
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scientific  investigations  at  the  request  of  departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  department  requesting  the 
investigation  for  reimbursement  to  the  academy. 

XVII.  Nominations  for  membership  should  state  the  full  name, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XVIII.  Ballots  for  election  of  members  may  be  sent  by  sealing 
them  up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the 
back  of  which  is  written  the  name  of  the  sender,  and  which  is  addressed 
to  the  home  secretary;  such  envelopes  will  be  opened  only  by  the 
tellers. 

XIX.  All  discussions  as  to  the  claims  and  qualifications  of  nominees 
at  meetings  of  the  academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  academy  at  the  time  of  the  discussion. 

XX.  Any  rule  of  the  academy  may  be  amended,  suspended,  or 
repealed  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12,  1864,  the  president  is  ex  officio 
a  member  of  all  government  committees  of  the  academy. 
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ORGANIZATION  OF  THE  ACADEMT,  1908-9. 

Expiration 
oitenn. 

Remsen,  Ira,  President April,  1913 

Walcott,  C.  D.,  Vice-Prendent April,  1913 

Agassiz,  Alexander,  Foreign  Secretary April,  1915 

Hague,  Arnold,  Home  Secretary April,  1913 

Emmons,  8.  F.,  Treasurer .' , April,  1914 

ADDITIONAL  MEMBERS  OF  COUNCIL. 

1907-1910. 

Hale,  Georob  E.  Osborn,  Henrt  F. 

1906-1911. 
Welch,  W.  H.  Wilson,  E.  B. 

1909-1912. 
Davis,  W.  M.  Woodward,  R.  S. 

COMMITTEES  OF  THE  ACADEMY. 


ON  NOMINATION  OF  NEW  MEMBERS. 


Mathematics  and  Astronomy. 
Abbe,  C. 

BdcHER,  Maxime. 
Bolza,  Oskar. 
Boss,  Lewis. 
Campbell,  W.  W. 
Chandler,  8.  0. 
CoMSTocK,  G.  C.  (Chairman). 
Davidson,  G. 
Elkin,  W.  L. 
Frost,  E.  B. 
Hale,  G.  E. 
Hill,  G.  W. 
holden,  e.  s. 
Moore,  E.  H. 
Osgood,  W.  F. 
Peirce,  C.  S. 
Pickering,  E.  C. 
Story,  W.  E. 
Webster,  A.  G. 
Woodward,  R.  S. 

S.  Doc.  369,  61-2 3 


Physics  and  Engineering. 
Abbe,  C. 
Abbot,  H.  L. 
Ames,  J.  S. 
Barker,  G.  F. 
Barus,  C. 
Bell,  A.  G. 

CoMSTOCK,  C.  B. 

Crew,  Henrt. 
Hastings,  C.  S. 
Mendenhall,  T.  C. 

MiCHELSON,  A.  A. 

Morley,  E.  W. 
Nichols,  E.  F. 
Nichols,  E.  L. 
Peirce,  B.  O. 
Pickering,  E.  G. 
PUPIN,  M.  I. 
Thomson,  Elihu. 
Trowbridge,  J. 
Webster,  A.  G. 
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2.  Physics  and  Engineering — Continued. 

Woodward,  R.  S.  (Chairman). 
Wbioht,  A.  W. 

3.  Chemistry. 

Barkeb,  G.  F. 
Brush,  G.  J. 
Chandler,  C.  F. 
Chittenden,  R.  H. 
Clarke,  F.  W. 
Crafts,  J.  M. 
Dana,  E.  S. 
Gooch,  F.  A. 
HiLOARD,  E.  W. 
HiLLEBRAND,  W.  F. 

Jackson,  C.  L. 
Michael,  A. 
MORLEY,  E.  W. 

Morse,  H.  N. 
Nef,  John  U. 
Notes,  A.  A.  (Chairman). 
Remsen,  Ira. 
Richards,  T.  W. 
Smith,  E.  F. 
Wells,  H.  L. 
Wheeler,  H.  L. 

4.  Geology  and  Paleontology. 

Agassiz,  a. 
Becker,  G.  F. 
Brannbr,  J.  C. 
Chamberlin,  T.  C. 
Clark,  W.  B. 
Clarke,  J.  M. 
Cross,  Whitman. 
Dall,  W.  H. 
Davis,  W.  M. 

DUTTON,  C.  E. 

Emmons,  S.  F. 

Gilbert,  G.  K. 

Hague,  Arnold  (Chairman). 

Iddings,  J.  P. 

Lindoren,  Waldemar. 

Osborn,  H.  F. 

pumpellt,  r. 

Scott,  W.  B. 

Van  Hise,  C.  R. 

Walcott,  C.  D. 

Whife,  C.  a. 


5.  Biology. 

AoAssuz,  A. 

Allen,  J.  A. 

Bowditch,  H.  p. 

Brewer,  W.  H. 

Chtttenden,  R.  H.  (Chairman). 

CONKLIN,  E.  G. 

Coulter,  J.  M. 

CoUNaLMAN,  W.  T. 
Dall,  W.  H. 
Farlow,  W.  G. 
Gill,  T.  N. 
goodale,  g.  l. 
Howell,  W.  H. 
BIall,  F.  p. 
Mark,  E.  L. 
Merriam,  C.  H. 
Minot,  C.  S. 
Morgan,  T.  H. 
Morse,  E.  S. 
Osborn,  H.  F. 
Prudden,  T.  M. 
Putnam,  F.  W. 
Sargent,  C.  S. 
Smffh,  Theobald. 
SCUDDER,  S.  H. 
Trelease,  Willl^m. 
Verrill,  a.  E. 
Walcott,  C.  D. 
W'Elch,  W.  H. 
Whcte,  C.  a. 
Whitman,  CO. 
Wilson,  E.  B. 
Wood,  H.  C. 

6.  Anthropology. 

Billings,  J.  S.  (Chairman). 
Boas,  Franz. 
Cattell,  J.  McK. 
Flexner,  Simon. 
Holmes,  W.  H. 
Merrl^m,  C.  H. 
Minot,  C.  S. 
MrrcHELL,  S.  W. 
Morse,  E.  S. 
Peirce,  C.  S. 
Putnam,  F.  W. 

ROYCE,  JOSIAH. 

Welch,  W\  H. 


ON  WEIGHTS,  MEASURES,  AND  COINAGE. 


Mendenhall,  T.  C,  Chairman. 
Michelson,  a.  a. 
Webster,  A.  G. 
MORLEY,  E.  W. 


Peirce,  C.  S. 
Comstock,  C.  B. 
Woodward,  R.  S. 


TRUST  FUNDS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES.         35 
ON  PUBUCATION. 

The  President.  The  Home  Secretary.  Walcott,  C.  D. 

ON  SOLAR  RESEARCH. 

Hale,  George  E.,  Chairman.       Michelson,  A.  A.  Comstock,  G.  C. 

Campbell,  W.  W.  Nichols,  E.  L. 

TRUST  FUNDS, 
BOARD  OF  DIRECTION  OF  THE  BACHE  FUND. 

[1879,  residual  estate,  $47,500.] 

For  researches  in  phjrsical  and  natural  science. 

Chandler,  S.  C,  Chairman.  Remsen,  Iba.  Minot,  C.  S. 

BOARD  OF  TRUSTEES  OF  THE  WATSON  FUND. 

[1883,  residual  estate,  118,606.88.] 

For  the  promotion  of  astronomical  research. 

Boss,  Lewis,  Chairman.  Elkin,  W.  L.  Frost,  E.  B. 

THE  HENRY  DRAPER  FUND. 

[1885,16,000.] 

Award  of  medal  for  important  discoveries  in  astronomy. 

Hale,  George  E.,  Chairman.      Trowbridge,  John.  Wright,  A.  W. 

Campbell,  W.  W.  Michblson,  A.  A. 

THE  J.  LAWRENCE  SMITH  FUND. 

[1885,  S8/X)0.] 

For  the  investigation  of  meteoric  bodies. 
Morley,  E.  W.,  Chairman.  Dana,  £.  S.  Hague,  Abnold. 

PUMPELLY,  R.  RbMSEN,  IbA. 

THE  BENJAMIN  APTHORP  GOULD  FUND. 

[1807,  820,000.] 

For  researches  in  astronomy. 
Boss,  Lewis,  Chairman.  Chandleb,  S.  C.  Hill,  G.  W. 


86  BEPOBT  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

THE  BARNARD  MEDAL,  a 

For  meritorious  service  to  science. 

WooDWABD,  R.  S.,  Chairman.       Campbell,  W.  W.  Notes,  A.  A. 

Nichols,  E.  F.  Richards,  T.  W. 

THE  WOLCOTT  GIBBS  FUND. 

[1883,  92,673.17.] 

For  chemical  research. 
Jackson,  C.  L.,  Chairman,  Remsen,  Ira.  Smfth,  Edoar  F. 

THE  COMSTOCK  TRUST  FUND. 

[1907, 110,000.] 

For  researches  in  electricity,  magnetism,  and  radiant  energy. 

Nichols,  E.  L.,  Chairman.       Notes,  Arthur  A.  Thomson,  Euhu. 

Hale,  Geo.  E.  Webster,  A.  G. 

THE  MARSH  TRUST  FUND. 

[1909,  $1,250.] 

For  promoting  original  research  in  the  natural  sciences. 

JOSEPH  HENRY  FUND. 

To  assist  meritorious  investigators,  especially  in  the  direction  of  original  research. 

The  sum  of  $40,000  was  contributed  by  Fairxnan  Rogers,  Joseph  Patterson,  George 
W.  Childs,  and  others  as  an  expression  of  their  respect  and  esteem  fur  Prof.  Joseph 
Henry.  This  amount  was  deposited  with  the  Pennsylvania  Company  for  the  Insur- 
ance of  Lives  and  Granting  Annuities  in  Trust,  with  authorization  to  collect  the 
income  thereon  and  to  pay  over  the  same  to  Prof.  Joseph  Henry  during  his  natural 
life,  and  after  his  death  to  his  wife  and  daughters,  and  after  the  death  of  the  last  sur- 
vivor to  **  deliver  the  said  fund  and  the  securities  in  which  it  shall  then  be  invested 
to  the  National  Academy  of  Sciences,  to  be  thenceforward  forever  held  in  trust  under 
the  name  and  title  of  the  'Joseph  Henry  Fund.* " 

o  Every  five  years  the  committee  recommends  the  person  whom  they  consider  most 
deserving  of  the  medal,  and  upon  the  approval  of  the  academy  the  name  of  the 
nominee  is  forwarded  to  the  trustees  of  Columbia  College,  who  administer  the  Barnard 
medal  fund. 
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MEMBERS   OF   THE   NATIONAL  ACADEMY   OF   SCIENCES, 

JANUARY  31,  1910. 

Date  of 
election. 

Abbe,  Cleveland U.  S.  Weather  Bureau,  Washington,  D,  C.  1879 

Abbot,  Henry  L.,  U.  S.  A .gS  Berkeley  St.,  Cambridge,  Mau,  1872 

AoAssiz,  Alexander Cambridge,   Mass,  1866 

Allen,  J.  Asaph American  Museum  of  Natural  History,  New  York  City.  1876 

Ames,  Joseph  S Johns  Hopkins  University,  Baltimore,  Md,  1909 

Barker,  George  F 3909  Locust  St.,  Philadelphia,  Pa.  1876 

Barus,  Carl Brown  University,  Providence,  R.  I.  1892 

Becker,  George  F U.S.  Geological  Survey,  Washington,  D.  C.  1901 

Bell,  A.  Graham ISSl  Connecticut  ave.,  Washington,  D.  C.  1883 

Billings,  John  S.,  U.  S.  A S2  E.  Thirty-first  st..  New  York  City.  1883 

Boas,  Franz 123  W.  Eighty-second  st.,  New  York  City.  1900 

B6cher,  Maxime Harvard  University,  Cambridge,  Mass.  1909 

Bolza,  Oskar University  of  Chicago,  Chicago,  III.  1909 

Boss,  Lewis Dudley  Observatory,  Albany,  N.  Y.  1889 

BowDiTCH,  Henrt  P Harvard  Medical  School,  Boston,  Mass.  1887 

Branner,  John  C Stanford  University,  Califomia.  1905 

Brewer,  William  H 418  Orange  St.,  New  Haven,  Conn.  1880 

Brush,  George  J 14  Trumbull  St.,  New  Haven,  Conn.  1868 

Campbell,  William  W Lick  Observatory,  Mt.  Hamilton,  California.  1902 

Cattell,  James  McK Garrison,  N.  Y.  1901 

Chamberlin,  Thomas  C University  of  Chicago,  Chicago,  III.  1903 

Chandler,  Charles  F Columbia  University,  New  York  City.  1874 

Chandler,  Seth  C BoxilS,  Wellesley  Hills,  Mass.  1888 

Chittenden,  Russell  H Sheffield  Scientific  School,  New  Haven,  Conn.  1890 

Clark,  W.  B Johns  Hopkins  University,  Baltimore,  Md.  1908 

Clarke,  F.  W U.  S.  Geological  Survey,  Washington,  D.  C.  1909 

Clarke,  J.  M StaU  Hall,  Albany,  N.  Y.  1909 

COMSTOCK,  Cyrus  B.,  U.  S.  A 124  E.  Twenty-seventh  St.,  New  York  City.  1884 

CoMSTocK,  George  C Washburn  Observatory,  Madison,  Wis.  1899 

CoNKLiN,  E.  G Princeton,  N.  J.  1908 

Coulter,  J.  M University  of  Chicago,  Chicago,  III.  1909 

Councilman,  Wm.  T Harvard  Medical  School,  Boston,  Mass.  1904 

Crafts,  James  M 59  Marlborough  St.,  Boston,  Mass.  1872 

Crew,  Henry Northwestern  University,  Evanston,  III.  1909 

Cross,  Whitman U.  S.  Geological  Survey,  Washington,  D.  C.  1908 

D ALL,  William  H Smithsonian  Institution,  Washington,  D.  C.  1897 

Dana,  Edward  S Yale  University,  New  Haven,  Conn.  1884 

Davidson,  George 2221  Washington  St.,  San  Francisco,  Cal.  1874 

Davis,  William  Morris 17  Francis  ave.,  Cambridge,  Mass.  1904 

DuTTON,  Clarence  E.,  U.  S.  A Englewood,  N.  J.  1884 

Elkin,  William  L Yale  University  Observatory,  New  Haven,  Conn.  1895 

Emmons,  Samuel  F U.  S.  Geological  Survey,  Washington,  D.  C.  1892 

Farlow,  W.  G Harvard  University,  Cambridge,  Mass.  1879 

Flexner,  Simon Rockefeller  Institute,  New  York  City.  1908 

Frost,  Edwin  B Yerkes  Observatory,  Williams  Bay,  Wis.  1908 

Gilbert,  Grove  K U.  S.  Geological  Survey,  Washington,  D.  C.  1883 

Gill,  Theodore  N Smithsonian  iTistitution,  Washington,  D.  C.  1873 

Gooch,  Frank  A Yale  University,  New  Haven,  Conn.  1897 

Goodale,  George  L Harvard  University,  Cambridge,  Mass.  1890 

Hague,  Arnold U.S.  Geological  Survey,  Washington,  D.  C.  1885 
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Date  of 
dection. 

Hale,  George  E Solar  Obiervalory  office,  Pcuadena,  Cal.  1902 

Hastings,  Charles  S Yale  University,  New  Haven,  Conn.  1889 

HiLOARD,  Eugene  W University  of  California,  Berkeley,  Cal.  1872 

Hill,  George  W West  Nyach,  N.  Y.  1874 

HiLLEBRAND,  WiLUAM  F Bureau  of  Stamkards,  Washington,  D,  C.  1908 

HoLDEN,  Edward  S U.  S.  Military  Academy,  West  Point,  N.  Y.  1885 

Holmes,  Wiluam  H U.  S.  National  Museum,  Washington,  D.  C.  1905 

Howell,  William  H Johns  Hopkins  University,  Baltimore,  Md.  1905 

Iddings,  Joseph  P 7  Sheffield  Road,  Winchester,  Mass.  1907 

Jackson,  Charles  L 6  Boylston  Hall,  Cambridge,  Mass.  1883 

LiNDGREN,  Waldemar U.  S.  Gcologicol  Survey,  Washington,  D.  C.  1909 

Mall,  Frankun  P Anaiom.  Lab.,  Sta.  0,  Baltimore,  Md.  1907 

Mark,  Edward  L 109  Irving  St.,  Cambridge,  Mass.  1903 

Mendenhall,  Thomas  C W^^^rcester,  Mass.  1887 

Merriam,  C.  Hart Department  of  Agriculture,  Washington,  D.  C.  1902 

Michael,  Arthur Tufts  College,  Mass.  1889 

MiCHELSON,  Albert  A Unix^ersity  of  Chicago,  Chicago,  III.  1888 

Minot,  Charles  S Harvard  Medical  School,  Boston,  Mass.  1897 

Mitchell,  S.  Weir 1624  Walnutst.,  Philadelphia,  Pa.  1865 

Moore,  Eliakim  H University  of  Chicago,  Chicago,  III.  1901 

Morgan,  T.  H Columbia  University,  New  York  City.  1909 

Morley,  Edward  W West  Hartford,  Conn.  1897 

Morse,  Edward  S P.  0.  Box  268,  Salem,  Mass.  1876 

Morse,  Harmon  N Johns  Hopkins  University,  Baltimore,  Md.  1907 

Nef,  John  Ulric University  of  Chicago,  Chicago,  III.  1904 

Nichols,  Edward  L Cornell  University,  Ithaca,  N.   Y.  1901 

Nichols,  Ernest  F Dartmouth  College,  Hanover,  N.  H.  1908 

Noyes,  Arthur  A Massachusetts  Institute  of  Technology,  Boston,  Mass.  1905 

OsuoRN,  H.  F American  Museum  of  Natural  History,  New  York  City.  1900 

Osgood,  William  Fogg Harvard  University,  Cambridge,  Mass.  1904 

Peirce,  Benjamin  O Harvard  University,  Cambridge,  Mass.  1906 

Peirce,  Chari.e8  S MUford,  Pa.  1876 

Pickering,  Edward  C Harvard  College  Observatory,  Cambridge,  Mass.  1873 

Prudden,  T.  Mitchell Columbia  University,  New  York  City.  1901 

PuMPELLY,  Raphael Gibbs  ave.,  Newport,  R.  I.  1872 

PupiN,  Michael  I Columbia  University,  New  York  City.  1905 

Putnam,  Frederick  W Peabody  Museum,  Cambridge,  Mass.  1885 

Remsen,  Ira Johns  Hopkins  University,  Baltimore,  Md.  1882 

Richards,  Theodore  W Harvard  University,  Cambridge,  Mass.  1899 

Royce,  Josiah Harvard  University,  Cambridge,  Mass.  1906 

Sargent,  Charles  S Arnold  Arboretum,  Jamaica  Plain,  Mass.  1895 

Scott,  William  B Princeton  University,  Princeton,  N.  J.  1906 

Scudder,  Samuel  H Cambridge,    Mass.  1877 

Smith,  Edgar  F University  of  Pennsylvania,  Philadelphia,  Pa.  1899 

Smith,  Theobald Harvard  Medical  School,  Boston,  Mass.  1908 

Story,  Wiluam  E Clark  University,  Worcester,  Mass.  1908 

Thomson,  Elihu Swampscott,  Mass.  1907 

Trelease,  Wm Missouri  Botanical  Garden,  St.  Louis,  Mo.  1902 

Trowbridge,  John Harvard  University,  Cambridge,  Mass.  1878 

Van  Hise,  C.  R University  of  Wisconsin,  Madison,  Wis.  1902 

Verrill,  a.  E Yale  University,  New  Haven,  Conn.  1872 

Walcott,  Charles  D Smithsonian  Institution,  Washington,  2).  C  1896 
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Date  of 
olectioxL 

Webster,  Arthur  G Chrk  University ^  Worcester^  Mom.  1903 

Welch,  William  H 807  St.  Paulst,,  Baltimore,  Md.  1895 

Wells,  Horace  L Yale  University,  New  Haven,  Conn,  1903 

Wheeler,  Henry  L Sheffield  Scientific  School,  New  Haven,  Conn.  1909 

White,  Charles  A 1908  ISth  st.,  NW.,  Washington,  D.  C.  1889 

Whitman,  Charles  O University  of  Chicago,  Chicago,  lU.  1895 

Wilson,  Edmund  B Columbia  University,  New  York  City.  1899 

Wood,  Horatio  C 4107  Chester  ave.,  Philadelphia,  Pa.  1879 

Woodward,  Robert  S Carnegie  InstittUion,  Washington,  D.  C.  1896 

Wright,  Arthur  W Yale  University,  New  Haven,  Conn.  1881 

HONORARY  MEMBER. 

Smith,  Sidney  I Yale  University,  New  Haven,  Conn.  1884 

FOREIGN  ASSOCIATES. 

Arrhenius,  S.  a Nobelinstitut,  Stockholm.  1908 

Auwers,  Arthur Kdnigl.  Akad.  der  Wissenschaflen,  Berlin.  1883 

Backlund,  Oskar Astron.  Stemwarte,  Pulkowo.  1903 

Baeyer,  Adolph  Ritter  von Universit&t,  Munich.  1898 

Barrois,  Charles Universite,  Lille.  1908 

Bornet,  Edouard Paris.  1901 

Br5gger,  W.  C UniversiUt,  Christiania.  1903 

Darwin,  Sir  George  Howard NewnJiam  Grange,  Cambridge.  1904 

Dewar,  Sir  James University,  Cambridge.  1907 

Ehrlich,  Paul Kdnigl.  Inst.  fUr  Exper.  Therapie,  Frankfurt  a.  Main.  1904 

Fischer,  Emil Chemisches  Inst,  der  Universit&t,  Berlin.  1904 

Forsyth,  A.  R Trinity  College,  Cambridge.  1907 

Geikie,  Sir  Archibald Haslemere,  Surrey.  1901 

Gill,  Sir  David Royal  Observatory,  Cape  Town.  1898 

Groth,  Paul  von Universitdt,  Munich.  1905 

HiLBERT,  David Universitdt,  Gottingen.  1907 

HoFF,  J.  H.  VAN*T Universitdt,  Berlin.    (?) 

Hooker,  Sir  J.  D 14  South  Parade,  Bath.     (?) 

HuGGiNS,  Sir  William 90  Upper  Tulse  Hill,  London.  1904 

Kapteyn,  John  C Rijks  Universiteit,  Groningen.  1907 

Klein,  Felix Universitdt,  G6ttingen.  1898 

Koch,  Robert Universitdt,  Berlin.  1903 

Kronecker,  Hugo Kantonale  Universitdt,  Berne.  1901 

Lankester,  E.  Ray South  Kensington,  London.  1903 

Larmor,  Joseph St.  Johns  College,  Cambridge.  1908 

Lister,  Lord Regents  Park,  W.,  London.  1898 

Lorentz,  Hendrik  Anton Rijks  Universiteit,  Leiden.  1906 

OsTWALD,  WiLHELM Grossbothcn,  bei  Leipzig.  1906 

Pavlov,  Ivan  P Kais  Inst./iir  Exper.  Med.,  St.  Petersburg.  1908 

Pence,  Albrecht Universitdt,  Berlin.  1909 

Pfeffer,  Wilhelm Bot.  Inst,  der  Universitdt,  Leipzig.  1903 

PiCARD,  Emile University,  Paris.  1903 

PoincarA,  Henri Universiti,  Paris.  1898 

Ramsay,  Sir  William University  College,  London.  1904 

Rayleiqh,  Lord University,  Cambridge.  1898 

Retzius,  Gustav UniversiUt,  Stockholm.  IQOa 
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Dat«or 
dectton. 

R08EKBU8CH,  H Unittnim,  Heidelberg.  1904 

Seelioer,  Hrco  Ritter  vox UnivenUm,  Munich.  1908 

Strasburoer,  Edouard UniteniUii,  Bonn.    (?) 

8cE8fl,  Edouard UnixeniUU,  Vienna.  1898 

Thomson,  Joseph  Johx Univeniiy,  Cambridge.  1903 

Vries,  Hugo  de Univertiieit,  Amtierdam.  1904 

Waldeter,  Wilhelm UnivertiiHt,  Berlin.  1909 

Wundt,  Wilhelm UnitertitSl,  Leipzig.  1909 

Zteeml,  Fkrdinakd K^ig9$tras$e  ia,  Bonn.  1903 

DECEASED  MEMBERS. 


IHteof 
ekctkn. 


Dmteof 
death. 


AOAMB,  Loun 

Albxamdeb,  J.  H 

Alszakdeb,  SnpHxir 

Bachb,  Alexahdxb  Dalljis. 

Baibd,  Spkkcbb  F 

Baemabd,  F.  A.  p.* 

Babnaxd^J.  O 

Babtlett,  W.  H.  C* 

BraORB,  CHABLB8  EICBB8ON 

Bbookb,  Wdxiam  Keith 

BBOWN-SBQUABD,  CHABLX8  E 

Caaxt,  Thomas  L 

Cabwbll,  Alxxis 

Chauvxnbt,  Whjjam 

Clabkb,  Hekbt  Jambs 

Cormf ,  Jambs 

COFFDf.J.H.C* ! 

Cook  ,  Oeoboe  H 

Cooke,  JosuhP 

Cope,  Edwabd  D 

COUBS,  Eluott 

Dalton,J.  C 

Daka,  Jambs  D.^i 

Davis,  Chaelxs  H 

Dkapbb,  Henby 

Deafer,  John  W 

Eads,  James  B 

Engxlmann,  Oeoroe 

Ferrel,  William 

Frazbr,  John  Fries 

Oabb,  William  M 

Oenth,  F.  a 

OlBBA,  JOSUH  WiLLARD 

OIBB8,  WOLCOTT 

QiLUss,  James  Melville 

OooDE,  O .  Brown 

Oould,  Augustus  A 

OouLD,  Benjamin  A ,♦ I 

Obay,  Asa ! 

OUTOT,  Abnold ! 

*  Biognphical  notices  have  not  been  presented  of  those  designated  by 
t  Charter  members,  March  3, 1863. 
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Apr. 

Feb. 

Nov. 

Jan. 

Mar. 

Feb. 

Sept. 

Oct. 

May 

Feb. 

Apr. 

Deo. 

Feb. 

Sept. 

Sept. 

Nov. 

Jan. 

Feb. 


14,1873 

2.1867 

2S.18SI 

14,1867 

19,1887 

27.1880 

14.1882 

11.1803 

14.1904 

12.1908 

2.1804 

26.1806 

8,1887 

13,1870 

1,1873 

6,1873 

8,1800 

22,1880 

3,1804 

12,1807 

25,1800 

2.1880 

14,1806 

14,1877 

20.1882 

4,1882 

8.1887 

4,1884 

18.1801 

12,1872 

30,1878 

2,1893 

28.1903 

9,190e 

9,1865 

6,1896 

15,1806 

27,1806 

80,1888 

8,1884 


an  asterisk. 
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Date  of 

Date  of 

eleetkm. 

death. 

1864 

Aug.    1,1872 

1870 

Sept.  20, 1880 

1876 

Nov.  22,1907 

(t) 

Aag.    8,1808 

1873 

Deo.  22,1887 

(t) 

Ifay  13,1878 

(t) 

May    8,1801 

1888 

Apr.    6,1903 

(t) 

Feb.  27,1864 

1868 

Sept.  8,18n 

(t) 

Aug.  16,1868 

(t) 

Nov.  28,1888 

1878 

Feb.  12,1892 

1876 

Jan.   16,1902 

1866 

July  21,1900 

1900 

Aag.  12,1900 

1876 

Dee.  24,1901 

1866 

Dec.  10,1877 

1873 

May    3,1880 

1876 

Feb.  27,1900 

1878 

Apr.  29,1801 

(t) 

Nov.  16,1883 

1876 

July    6,1901 

1802 

Mar.  16,1807 

(t) 

Apr.  30,1801 

(t) 

June    3,1908 

1864 

Oct.  25,1889 

(t) 

Deo.  27,1801 

1873 

Aug.  16,1880 

1873 

Jan.   18,1892 

1872 

Sept.  10,1897 

(t) 

Sept.  16, 1871 

1866 

July  23,1882 

1874 

Mar.  18,1899 

1872 

July  13,1897 

1890 

Nov.  11,1901 

1869 

Dec.  21,1877 

1866 

Jan.     2,1802 

1885 

Dec.    1,1902 

1876 

Dec.  14,1881 

1874 

May    9,1902 

(t) 

Dec.    7,1892 

1860 

July  11,1909 

(t) 

Aug.    1,1896 

1876 

May    1,1805 

1873 

Sept.  21,1883 

1872 

Mar.  27,1896 

1872 

Feb.  14,1906 

1900 

Aug.  13,1906 

1876 

July  18,1890 

1873 

July  19,1880 

1880 

Sept.  23. 1902 

(t) 

May    6,1882 

(t) 

Aug.  23,1900 

Hadlkt,  Jamss. 

Haldxman,  8. 8 

Hall,  Asaph 

HALL,JAMa8« 

Haydbn,  F.  V 

Henry,  Joseph. 

HiLOABD,  Julius  E 

Hill,  HenbtB 

Hitchcock,  Edward 

Holbrook,J.  E 

Hubbard,  J.  S 

Humphreys,  A .  A 

HUNT,T.  Sterry* 

Hyatt,  Alpheus 

Johnson,  8.  W.* 

Keelbr.J.E 

King,  Clarence 

Kirkland,  Jared  P 

Lane,  J.  Homer 

Lanoley,  Samuel  P.* 

Le  Conte,  John 

Le  Conte,  John  L 

Le  Conte,  Joseph 

Lea,  Matthew  Carey 

Leidy,  Joseph* 

Lesley,  J.  Peter* 

Lesquereux,  Leo 

Longstreth,  MnsRS  F.*... 

LOOMIS,  Euas 

LovERiNO,  Joseph 

Lyman,  Theodore 

Mahan,  D.  H 

Marsh,  O.  P 

Marsh,  O.  C* 

Mayer,  Alfred  M.* 

Mayo-Smith,  Richmond*. 

Meek,  F.  B 

Meigs,  M.  C 

Mitchell,  Henry* 

Morgan,  Lewis  H 

Morton,  Henry  * 

Newberry,  J.  S 

Newcomd,  Simon  * 

Newton,  H.  A 

Newton,  John 

Norton,  William  A 

Oliver,  James  E 

Packard,  A.  S.* 

Penfield,  Samuel  L 

Peters,  C.  H.  F.* 

Pourtales,  L.  F 

Powell,  John  W.* 

RoDGERS,  John 

Rogers,  Fairman 


*  Biographical  notices  have  not  been  presented  of  those  designated  by  an  asterisk, 
t  Charter  members,  March  3, 1863. 
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Date  of 

Date  of 

election. 

death. 

(t) 

Sept.   7,lN>4 

1885 

Mar.     1, 1898 

(t) 

May  30,1882 

1885 

Nov.  12,1902 

1881 

Apr.  16,1901 

(t) 

May  30,1892 

(t) 

Oct.   26.1873 

1872 

July  31.1901 

1873 

Jan.   24.1905 

(t) 

Nov.  24, 1864 

(t) 

Jan.   14.1885 

1872 

Oct.   12,1883 

1868 

May  26,1873 

(t) 

Feb.     1,1869 

1873 

Apr.  30,1882 

(t) 

Mar.  10,1873 

(t) 

Apr.  22,1864 

1872 

Aug.  12,1892 

1872 

Aug.    5,1897 

1868 

Mar.  15,1886 

1878 

Jan.     5,1897 

1876 

Aug.    8.18« 

1868 

Nov.  23, 1880 

1889 

Mar.    9.1892 

(t) 

June  11,1875 

1873 

Aug.  17.1884 

1872 

May     6,1888 

(t) 

Sept.   4,1874 

1872 

Jan.     3,1906 

Rogers,  Robert  £ 

Rogers,  Wm.  A 

Rogers,  William  B 

Rood,  Ogden  N 

Rowland,  Henry  A 

rxtthertord,  lewis  m. . 

Baxton,  Joseph 

SCHOTT,  Charles  A.* 

Sellers,  Wiluaii  * 

SiLLDiAN,  Benj.,  Sr 

Sillimak,  Benj.,  Jr.* 

Smith,  J.  Lawrence 

Stimpson,  William  ♦ 

Strong,  Theodore 

sullivant,  w.  s 

ToRRET,  John 

totten,  j.  g 

Trowbridge,  William  F 
Trumbull,  James  H.*... 

TUCKERMAN,  EdWARD.  . . 

Walker,  Francis  A 

Warren,  O.  K 

Watson,  James  C 

Watson,  Sereno 

Wdvlock  ,  Joseph 

Woodward,  J.  J 

worthen,  a.  h 

Wtman,  Jeffries 

Young,  Charles  A 


*  Biographical  notices  have  not  been  presented  o  t  those  designated  by  an  asterisk, 
t  Charter  members,  March  3, 1863. 
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DECEASED  FOREIGN  ASSOCIATES. 


Adams,  J.  C. 

Airy,  Sir  George  B. 

Aroelander,  F.  W.  a. 

Baer,  Karl  Ernest  von. 

Barrande,  Joachim. 

Beaumont,  L.  Elie  de. 

Becquerel,  Henri. 

Berthelot,  M.  p.  E. 

Bertrand,  J.  L.  F. 

boltzmann,  ludwiq. 

boussingault,  j.  b.  j.  d. 

Braun,  Alexander. 

Brewster,  Sir  David. 

Bunsen,  Bobert  W. 

Burmeister,  C.  II.  C. 

Candolle,  Alphonse  db. 

Cayley,  Arthur. 

Ghasles,  Michel. 

Chevreul,  M.  E. 

Clausius,  Rudolph. 

Cornu,  Alfred. 

Dove,  H.  W. 

Dumas,  J.  B. 

Farraday,  Michael. 

Gegenbaur,  Karl. 

Gylden,  Hugo. 

Hamilton,  Sir  William  Rowan. 

Helmholtz,  Baron  H.  von. 

Hofmann,  a.  W. 

Huxley,  T.  H. 

IbaS^ez,  Carlos. 

Janssen,  J. 

Joule,  James  P. 

Kekul^,  August. 

Kelvin,  Lord. 


Kirchoff,  G.  R. 
Kohlrausch,  Friedrich. 
K5LUKXR,  Albert  von. 
Lacaze-Duthiers,  Henri  de. 
Leuckart,  Rudolph. 
Lie,  Sophus. 
LiEBio,  Justus  von. 
LoEWY,  Maurice. 
LuDwio,  K.  F.  W. 
Marey,  E.  J. 
Mendeli&eff,  D.  I. 
Milne-Edwards,  Henry. 
MoissAN,  Henri. 
MuRCHisoN,  Sir  Roderick  I. 
Oppolzer,  Theodore  von. 
Owen,  Sir  Richard. 
Pasteur,  Louis. 
Peters,  C.  A.  F. 
Plana,  G.  A.  A. 
Rammelsbbrg,  C.  F. 
Reonault,  Victor. 
Reymond,  Emil  Du  Bois. 
Richthofen,  F.  von. 
Sachs,  Juuus  von. 
Stas,  Jean  Servais. 
Stokes,  Sir  George  G. 
Struve,  Otto  von. 
Sylvester,  J.  J. 
Tisserand,  F.  F. 
ViRCHow,  Rudolph  von. 
VOQEL,  H.  C. 
Weierstrass,  Karl. 
W5HLER,  Friedrich. 
WUrtz,  Adolph. 
Zittel,  K.  a.  R.  von. 
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LETTER  OF  TRANSMITTAL. 


National  Academy  of  Scienoes, 

Office  of  the  President, 
Washington,  D.  C,  Fehrmry  11, 1911. 
Sm:  In  conformity  with  the  requirements  of  the  act  of  incorpora- 
tion, approved  March  3,  1863,  I  have  the  honor  to  submit  herewith 
a  report  of  the  operations  of  the  National  Academy  of  Sciences  for 
the  year  ending  December  31,  1910. 

Very  respectfully,  Ira  Remsen,  President. 

The  President  of  the  Senate. 
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ACT  OF  INCORPORATION. 

AN  ACT  To  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assemhledj  That  Louis  Agassiz,  Massa- 
chusetts; J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jersey;  A. 
D.  Bache,  at  lai^e;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard,  United 
States  Army,  Massachusetts;  W.  H.  C.  Bartlett,  United  States  Mili- 
tary Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis  Cas- 
well, Rhode  Island;  William  Chauvenet,  Missouri;  J.  H.  C.  Cofl&n, 
United  States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States 
Navy,  Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis, 
United  States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis, 
Mo.;  J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M. 
Gilliss,  United  States  Navy,  District  of  Columbia;  A.  A.  Gould,  Mas- 
sachusetts; B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachusetts; 
A.  Guyot,  New  Jersey;  James  Hall,  New  York;  Joseph  Henry,  at 
large;  J.  E.  Hilgard,  at  large,  Illinois;  Edward  Hitchcock,  Massa- 
chusetts; J.  S.  Hubbard,  United  States  Naval  Observatory,  Con- 
necticut; A.  A.  Humphreys,  United  States  Army,  Pennsylvania;  J.L. 
Le  Conte,  United  States  Army,  Pennsylvania;  J.  Leidy,  Pennsyl- 
vania; J.  P.  Lesley,  Pennsylvania;  M.  F.  Longstreth,  Pennsylvania; 
D.  H.  Mahan,  United  States  Military  Academy,  Virginia;  J.  S.  New- 
berry, Ohio;  H.  A.  Newton,  Connecticut;  Benjamin  Peirce,  Massa- 
chusetts; John  Rodgers,  United  States  Navy,  Indiana;  Fairman 
Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsylvania;  W.  B.  Rogers, 
Massachusetts;  L.  M.  Rutherford,  New  York;  Joseph  Saxton,  at 
large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman,  junior, 
Connecticut;  Theodore  Strong,  New  Jersey;  John  Torrey,  New  York; 
J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Winlock, 
United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman,  Massa- 
chusetts; J.  D.  Whitney,  California;  their  associates  and  successors 
duly  chosen,  are  hereby  incorporated,  constituted,  and  declared  to  be 
a  body  corporate,  by  tiie  name  of  the  National  Academy  of  Sciences. 

Sec.  2.  And  le  it  further  enacted,  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or 
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otherwise;  to  provide  for  the  election  of  foreign  and  domestic  mem- 
berSy  the  division  into  classes,  and  all  other  matters  needful  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  he  it  further  eruicted,  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  Academy  shall,  whenever  called 
upon  by  any  Department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and  re- 
ports to  be  paid  from  appropriations  which  may  be  made  for  the 
purposie,  but  the  Academy  shall  receive  no  compensation  whatever 
for  any  services  to  the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AMENDMENTS. 

AN  ACT  To  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  (he  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as 
to  remove  the  limitation  of  the  number  of  ordinary  members  of  said 
academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

AN  ACT  To  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  trust 
funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  Bourse  of  Represeniaiioes  of  the  United 
States  of  America  in  Congress  a^semiled,  That  the  National  Academy 
of  Sciences,  incorporated  by  the  act  of  Congress  approved  March 
third,  eighteen  hundred  and  sixty-three,  and  its  several  supplements, 
be,  and  the  same  is  hereby,  authorized  and  empowered  to  receive 
bequests  and  donations  and  hold  the  same  in  trust,  to  be  applied  by 
the  said  academy  in  aid  of  scientific  investigations  and  according  to 
the  will  of  the  donors. 

Approved,  June  20,  1884. 
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NATIONAL  ACADEMY  OF  SCIENCES. 


MEETINGS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  1910  tha  academy  held  two  stated  meetings.  The 
first  was  the  regular  annual  meeting  held  at  Washington,  April  19  to 
21,  inclusive;  the  second,  the  autumn  meeting,  held  at  St.  Louis, 
November  8  to  10,  inclusive. 

ANNUAL  MEETING. 
BUSINESS    SESSIONS. 

The  business  sessions  were  held  at  the  Smithsonian  Institution, 
Washington,  D.  C,  April  19  to  21,  1910. 

The  following  members  were  present  during  the  meeting:  Messrs. 
Abbot,  Ames,  Becker,  Billings,  Boss,  Brewer,  Brush,  Chandler  (C.  F.), 
Cattell,  Clark  (W.  B.),  Clarke  (F.  W.),  Clarke  (J.  M.),  Comstock 
(G.  C),  Coulter,  Crafts,  Crew,  Cross,  Dall,  Davis,  Emmons,  Gill, 
Hague,  Hale,  Hillebrand,  Holmes,  Lindgren,  Mall,  Merriam,  Minot, 
Mitchell,  Morley,  Morse  (E.  S.),  Morse  (H.  N.),  Nef,  Nichols  (E.  L.), 
Noyes  (A.  A.),  Peirce  (B.  O.),  Putnam,  Remsen,  Thomson,  Trelease, 
Walcott,  Webster,  Welch,  Wheeler,  and  Woodward. 

RSPORT  OF  THE  HOBftS  SECRETARY. 

The  President  op  the  National  Academy  op  Sciences. 

Sir:  I  have  the  honor  to  present  herewith  the  annual  report  of  the  home  secretary 
of  the  National  Academy  of  Sciences  for  the  year  ending  April  19,  1910. 

The  annual  report  of  the  president  of  the  academy  for  the  year  1909  was  transmitted 
to  the  United  States  Senate  January  18,  1910,  through  the  courtesy  of  Senator  George 
P.  Wetmore.  The  usual  edition  of  2,000  copies  authorized  by  Congress  was  printed — 
500  copies  for  the  Senate,  1,000  copies  for  the  House,  and  500  copies  for  distribution 
by  the  Academy  of  Sciences.  The  report  was  received  from  the  Government  Print- 
ing Office  March  28.  Nearly  one-half  of  the  edition  has  been  distributed  to  members 
of  the  academy,  foreign  associates,  and  such  libraries  and  institutions  as  are  on  our 
domestic  exchange  list. 

Messrs.  Albrecht  Penck,  of  Berlin,  Germany;  Gustaf  Retzius,  of  Stockholm,  Sweden; 
Wilhelm  Waldeyer,  of  Berlin,  Germany;  and  Wilhelm  Wundt,  of  Leipzig,  Germany, 
were  elected  foreign  associates  of  the  academy  at  the  annual  meeting  in  April,  1909. 

Messrs.  Joseph  S.  Ames,  Maxime  B6cher,  Oskar  Bolza,  F.  W.  Clarke,  J.  M.  Clarke, 
J.  M.  Coulter,  Henry  Crew,  Waldemar  Lindgren,  Thomas  H.  Morgan,  and  Henry  L* 
Wheeler  were  elected  members  of  the  academy  at  the  annual  meeting  in  April,  1909. 
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The  following  biographical  memoirs  were  published  during  the  year  and  included 
in  volume  6  of  the  Biographical  Memoirs  of  the  National  Academy  of  Sciences: 
Josiah  Willard  Gibbs,  by  Charles  S.  Hastings;  Elliott  Coues,  by  J.  A.  Allen;  and  Ogden 
Nicholas  Rood,  by  Edward  L.  Nichols.  This  volume,  which  contains  18  memoirs, 
has  been  distributed  to  all  of  the  institutions  on  the  domestic  exchange  list.  The  fol- 
lowing biographical  memoirs  have  been  published  as  the  first  three  memoirs  in  vol- 
ume 7:  Wolcott  Gibbs,  by  F.  W.  Clarke;  William  Keith  Brooks,  by  E.  G.  Conklin; 
and  Charles  Augustus  Young,  by  E.  B.  Frost. 

The  secretary  desires  to  call  attention  to  the  fact  that  at  the  time  the  academy 
came  into  possession  of  the  album  of  portraits  of  the  members  of  the  academy  col- 
lected by  Dr.  Marcus  Benjamin,  it  owned  a  complete  set  of  such  pictures  of  its  mem- 
bers from  its  organization  in  1863  up  to  1907.  Since  that  date  recently  elected  mem- 
bers have  neglected  to  present  the  academy  with  a  suitable  photograph  and  accom- 
panying autograph.  It  is  earnestly  desired  that  members  who  have  not  already 
done  so  furnish  the  secretary,  for  the  academy  archives,  copies  of  photographs,  engrav- 
ings, or  etchings  of  themselves.  All  members  who  have  recently  obtained  good 
likenesses  would  confer  a  favor  by  forwarding  to  the  academy  a  copy  of  such  pictures. 

The  tables  of  the  Watson  asteroids,  which  have  been  prepared  imder  the  direction 
of  Prof.  A.  O.  Leuschner  by  means  of  an  appropriation  from  the  Watson  fund,  are 
now  in  page  proof,  and  will  soon  be  issued.  The  delay  in  publication  was  caused  by 
the  absence  of  Prof.  Leuschner  in  Europe  and  the  illness  and  death  of  Prof.  Newcomb. 

Three  members  have  died  during  the  past  year:  Simon  Newcomb,  on  July  11, 1909. 
Samuel  W.  Johnson,  on  July  21,  1909,  and  Alexander  Agassiz,  on  March  27,  1910; 
Friedrich  Kohlrausch,  an  honored  foreign  associate,  died  January  17,  1910.  There 
are  now  111  active  members  on  the  membership  list,  1  honorary  member,  and  44 

foreign  associates. 

Abnold  Hague,  Uome  Secretary. 
April  19,  1910. 

rbport  of  the  trbasurer. 

The  President  of  the  National  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  transmit  herewith  my  report  as  treasurer  of  the  National 
Academy  of  Sciences  for  the  year  ending  April  19,  1910: 


Income. 

General 
fund. 

Bafihe 
fund. 

Watson 
fund. 

Draper 
fund. 

J.  Law- 
rence 

Smith 
fund. 

Balance  brought  forward: 

Cash 

•972.37 
5,000.00 

620.07 
590.00 

1160.91 
5,446.64 

2,557.71 

1650.70 
4.00 

1,235.08 

1638.04 
260.12 

518.74 

1999.87 

Invested  income 

830.07 

Receipts: 

Interest 

514.52 

Members'  tax 

Total 

7.182.44 

8,165.26 

1.889.78 

1,416.90 

2,344.46 

Disbursements....           ,     

1,294.92 

1.887.52 
4,000.00 

2.195.89 

1,522.73 
4,446.64 

396.18 
1,493.60 

28.50 

028.28 
760.12 

814.40 

Balance: 

Cash 

609.90 

Invested  income 

830.07 

Total                                  

7,182.44 

8.165.26 

1,880.78 

1,416.90 

2.344.46 
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Income. 

Gould 
fund. 

Emmons 
and  OiU, 
trustees. 

OibbB 
ftmd. 

Building 
fund. 

Ck)m- 
stock 
ftind. 

Marsh 
ftrnd. 

Balance  brought  forward: 

Cash 

$1,713.41 
1,600.00 

1,076.12 

$494.70 

$145.93 

$604.28 

Invested  Income 

Receipts: 

Interest 

50.00 

$79.53 

95.00 

435.00 

$31.25 

Mpmbtm'tax.. 

Total 

4,289.53 

544.70 

79.53 

^0.93 

1,039.28 

31.25 

Disbursements..    .  . 

2,232.02 

157.51 
1,900.00 

544.70 

9.40 

31.53 
200.00 

19.23 

420.05' 
600.00 

10.07 

Balance: 

Cash 

79.53 

21.18 

Invested  income 

Total 

4.2g9.53 

544.70 

79.53 

240.93 

1.039.28 

31.25 

S.  F.  Emmons,  Treasurer. 
April  19,  1910. 

The  treasurer's  report  was  referred  to  an  auditing  committee 
composed  of  Messrs.  Gill  and  Dall,  who,  after  due  examination,  re- 
ported as  foUows: 

The  committee  appointed  to  audit  the  accounts  of  the  treasurer  hereby  certify  that 
they  have  examined  the  statements  of  expenditures,  receipts,  and  balances,  and 
find  them  to  correspond  to  the  vouchers  and  accounts  of  the  treasurer;  also  that  they 
have  examined  the  securities  and  papers  contained  in  the  box  of  the  academy  at 
the  American  Security  and  Trust  Co.'s  building,  and  have  found  them  to  correspond 
to  the  list  furnished  by  the  treasurer. 

The  treasurer  made  a  statement  as  to  the  final  apportionment 
among  the  trust  funds  of  the  account  which  has  been  carried  under 
the  name  '^  Emmons  and  Gill,  trustees."  He  also  stated  that  the 
Wolcott  Gibbs  fund  had  been  restored  to  its  full  amount. 

STATSMBNT  OF  THB  BOARD  OF  DIRBCTORS  OF  THB  BACHB  FUND. 

(Apr.  15,  1910.) 

Since  the  last  stated  meeting  of  the  academy,  April,  1909,  the  directors  have  made 
the  following  appropriations: 

November,  1909.  John  Trowbridge $500 

For  the  study  of  matter,  especially  steel,  submitted  to  very  great  pressure. 

January,  1910.  George  C.  Comstock 1, 200 

For  committee  of  Astronomical  Society,  for  observations  on  Halley 's  comet. 

February,  1910.  Henry  F.  Osbom 500 

For  the  academy  committee  on  correlation  of  geological  horizons  (second 
and  final  appropriation). 

Total 2,200 

Respectfully  submitted. 

Seth  0.  Chandler,  Chairman. 
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REPORT  OF  THB  TRUSTBBS  OF  THB  WATSON  FUND. 

For  some  years  the  income  of  the  Watson  fund  has  been  devoted  to  computing 
tables  of  the  minor  planets  discovered  by  Prof.  James  G.  Watson.  This  work  has 
been  undertaken  by  Prof.  Armin  O.  Leuschner,  of  the  University  of  California,  and 
the  several  appropriations  made  since  1901  were  to  enable  him  to  defray  expenditures 
incurred  for  computing  and  for  miscellaneous  expenses.  In  1908  I^f.  Leuschner 
placed  in  the  hands  of  Prof.  Newcomb,  then  chairman  of  the  Watson  fund,  the  com- 
pleted tables  for  12  of  the  Watson  planets,  in  a  manuscript  designed  for  printing. 
The  impending  absence  of  Prof.  Newcomb  in  Europe  and  the  subsequent  departure 
of  Prof.  Leuschner  for  Europe,  where  he  was  to  pass  his  sabbatical  year,  prevented 
progress  upon  the  publication  until  the  autumn  of  1909.  At  last  reports  the  manu- 
script was  all  in  type,  and  the  early  publication  of  this  work  is  shortly  to  be  anticipated. 

The  sum  of  $147.95  has  been  expended  since  September  last  to  defray  incidental 
expenses  in  connection  with  proof  reading  for  the  volume  described. 

The  balance  of  income  which  existed  in  1901,  when  this  work  was  begun,  together 
with  accumulations  since  that  time,  was  exhausted  in  1908,  and  there  has  been  a 
suspension  of  computations  for  two  years. 

Estimates  from  Prof.  Leuschner  indicate,  in  his  judgment,  that  the  work  can  be  com- 
pleted on  all  nine  remaining  small  planets  within  12  to  14  months  from  September  1, 
1910,  at  an  average  expenditure  of  $220  per  month.  Th^re  would  be  two  computers 
who  have  already  received  a  thorough  training  in  this  difficult  class  of  computations. 
Prof.  Leuschner  wishes  to  resume  work  on  September  1,  1910.  Examinations  show 
that  the  state  of  the  Watson  fund  warrants  the  undertaking  on  the  basis  described. 

The  trustees  therefore  recommend  that  the  expenditure  of  $2,700,  or  so  much 
thereof  as  may  be  necessary,  be  authorized  at  present  in  order  to  carry  out  the  arrange- 
ment with  Prof.  Leuschner,  already  described,  in  relation  to  completing  the  tables 
for  minor  planets  discovered  by  Prof.  James  C.  Watson. 

Lewis  Boss,  Chairman, 

REPORT  OF  THB  COBCMITTBB  ON  THB  HBNRT  DRAPER  FUND. 

The  committee  on  the  Henry  Draper  fund  unanimously  recommends  to  the 
academy  that  the  Draper  medal  be  awarded  to  Mr.  Charles  Greeley  Abbot,  director 
of  the  Smithsonian  Astrophysical  Observatory,  for  his  researches  on  the  infra-red 
region  of  the  solar  spectnun  and  his  accurate  measurements,  by  improved  devices, 
of  the  solar  ''constant"  of  radiation. 

Mr.  Abbot  began  his  work  of  investigation  as  an  assistant  to  the  late  Dr.  Langley, 
whose  invention  of  the  bolometer  had  provided  a  means  of  recognising  smd  recording 
radiations  of  great  wave-lengths,  invisible  to  the  eye,  and  producing  no  impression 
upon  the  photographic  plate.  Through  devices  perfected  by  Mr.  Abbot,  the  trouble- 
some ''drift"  of  the  galvanometer  needle,  experienced  in  all  previous  work  with  the 
bolometer,  has  been  practically  eliminated.  The  latest  holographs  of  the  solar  spec- 
trum, made  automatically  with  apparatus  constructed  after  his  designs,  are  of  remark- 
able perfection.  They  include  both  the  visible  spectrum  and  the  ultra-violet,  in 
addition  to  that  extensive  region  in  the  infra-red  which  is  known  to  us  only  through 
the  work  of  the  Smithsonian  Astrophysical  Observatory. 

As  the  duties  of  administration  left  Secretary  Langley  little  opportunity  for  research, 
he  confined  the  immediate  direction  of  the  Smithsonian  Observatory  to  Mr.  Abbot, 
who  made  excellent  use  of  his  opportunities.  Finding  the  conditions  for  solar  obser- 
vation to  be  exceptionally  favorable  in  California,  Mr.  Abbot  went  to  Mount  Wilson 
to  determine  the  solar  "constant"  of  radiation.  In  this  researdi  the  heating  effect 
of  the  sun's  rays  is  measured  by  novel  and  ingenious  forms  of  pyrheliometers  devised 
by  Mr.  Abbot,  while  the  absorption  of  the  earth's  atmosphere  in  all  parts  of  the  spec-  * 
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tmm  IB  detennined  with  the  bolometer.  The  succeeB  of  this  method  of  correcting  for 
the  atmosphere  absorption  ib  demonstrated  by  the  fact  that  values  of  the  solar  ''con- 
stant,'' detennined  aimultaneously  in  Washington  near  sea  level  and  on  Mount  Wilson 
and  Mount  Whitney  at  elevations  of  6,800  feet  and  14,500  feet,  respectively,  are  in 
very  close  agreement. 

The  results  of  seveial  continuous  series  of  observations,  made  in  the^cours^  of  Mr. 
Abbot's  expeditions  to  Mount  Wilson,  have  indicated  solar  fluctuations  as  great  as  10 
per  cent.  As  the  method  is  so  highly  perfected  as  to  show  clearly  variations  of  2  or  3 
per  cent,  due  to  the  ellipticity  of  the  earth's  orbit,  these  irregular  fluctuations  are 
probably  to  be  attributed  to  actual  changes  in  the  sim,  and  not  to  errors  of  measure- 
ment or  to  changes  in  the  earth's  atmosphere. 

In  view  of  the  foregoing  work,  and  of  othw  investigations  described  in  Volumes 
I  and  II  of  the  Annals  of  the  Smithsonian  Astrophysical  Observatory,  the  conmiittee 
on  the  Henry  Draper  fund  feels  that  Mr.  Abbot  fully  deserves  to  receive  the  Draper 
medal. 

Respectfully  submitted. 

GxoROE  £.  Hale,  Chairman. 
W.  W.  Campbell. 

A.  A.   MiCHELSON, 

John  Trowbridge. 
A.  W.  Wright. 

REPORT  OF  THE  COfiOCnTBE  ON  THE  J.  LAWRENCE  SMITH  FUND. 

To  the  National  Academy  op  Sciences: 

During  the  year  the  committee  on  the  J.  Lawrence  Smith  fund  have  received  two 
applications  for  grants  from  the  fund,  which  were  reported  to  the  academy  with  our 
recommendation  at  the  meeting  in  November  last.  The  academy  voted  to  give|400 
to  Dr.  E.  O.  Hovey,  of  the  American  Museum  of  Natural  History,  and  to  give  a  like 
sum  to  Prof.  CO.  Trowbridge,  of  Columbia  University.  Both  investigations  are  in 
progress,  but  it  is  not  yet  time  to  expect  any  report  from  them. 

Respectfully  submitted.' 

Edward  W.  Morley,  Chainnan. 

April  19,  1910. 

REPORT  OF  THE  BOARD  OF  DIRECTORS  OF  THE  B.  A.  GOULD  FUND. 

Since  the  date  of  the  last  report  (Apr.  20,  1909)  the  following  appropriations  have 
been  made: 

For  the  Astronomical  Journal $1, 000 

Prof.  C.  L.  Doolittle,  to  provide  for  assistance  in  computations,  etc.,  upon  his 
observations  made  at  the  Flower  Observatory  in  continuance  of  the  simulta- 
neous series  with  the  zenith-tube  and  zenith-telescope  for  investigating  the 
aberration  of  the  fixed  stars  and  change  of  latitude 1, 000 

Honorarium  to  Prof.  Henry  S.  Peck,  of  Syracuse  University,  for  computation 
of  the  definitive  orbit  of  a  comet 100 

Honorarium  to  Dr.  Frank  E.  Ross,  of  the  International  Latitude  Station  at 
Graithersburg,  Md.,  for  computation  of  the  definitive  orbit  of  a  comet 100 

Total 2,200 

In  November,  1909,  the  directors  of  the  Gould  fund,  with  the  approval  of  the  donor, 
unanimously  passed  the  following  minute: 

"Whereas  the  Astronomical  Journal  has  been  turned  over  to  the  Dudley  Observa- 
tory by  its  former  editor.  Dr.  S.  C.  Chandler;  and  whereas  the  fund  provided  by  Dr. 
Gould  for  meeting  deficiencies  in  its  income  has  been  exhausted^  we^  tk<(&  ^Jk^f^^s^so^ 
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of  the  Gould  fund,  hereby  declare  our  intention  to  appropriate  from  time  to  time,  up 
to  the  limit  of  the  available  income  of  the  Gould  fund,  whatever  may  be  needed  to 
meet  the  deficiency  of  income  in  the  publication  of  the  Joiunal,  and  until  adequate 
provision  for  meeting  such  deficiency  may  be  otherwise  made." 
All  of  which  is  respectfully  submitted. 

Lewis  Boss,  Chairman. 
S.  C.  Chandler. 
Geobqe  William  Hill. 
April  19,  1910. 

REPORT  OF  THE  COMMITTBB  ON  THE  BARNARD  MEDAL. 

To  the  Council  ok  the  National  Academy  of  Sciences: 

Your  committee  appointed  to  recommend  a  nominee  for  an  award  of  the  Barnard 
medal  of  Columbia  University  begs  leave  to  submit  the  following  report: 

The  conditions  under  which  the  Barnard  medal  may  be  bestowed  are  specified  in 
the  following  regulations  provided  by  Columbia  University  in  conformity  with  the 
will  of  Dr.  Frederick  A.  P.  Barnard,  who  was  one  of  the  founders  of  the  academy  and 
president  of  Columbia  College  from  1864  to  the  time  of  his  death,  in  1889: 

'*A  gold  medal  of  the  value  of  $200,  established  by  the  provisions  of  the  will  of 
President  Barnard  and  endowed  by  him,  known  as  the  'Barnard  medal  for  meritorious 
service  to  science,'  is  awarded  quinquennially  to  such  person,  if  any,  whether  a  citizen 
of  the  United  States  or  any  other  country,  as  shall  within  the  five  years  next  preceding 
have  made  such  discovery  in  physical  or  astronomical  science,  or  such  novel  applica- 
tion of  science  to  purposes  beneficial  to  the  human  race,  as  in  the  judgment  of  the 
National  Academy  of  Sciences  of  the  United  States  shall  be  esteemed  most  worthy 
of  such  honor." 

By  reason  of  the  limitations  of  these  conditions  and  by  reason  of  the  number  of 
emeinnt  investigators  whose  contributions  to  science  required  consideration,  the 
duty  of  your  committee  has  been  beset  by  many  difi&culties.  It  is  an  instructive  and 
gratifying  indication  of  the  current  activity  and  progress  in  physical  science  that  no 
less  than  half  a  dozen  of  the  investigators  considered  have  produced  work  in  all  respects 
worthy  of  the  distinction  contemplated  by  the  foimder  of  the  medal  in  question. 

Bearing  in  mind,  however,  the  precise  conditions  quoted  above,  your  committee 
concludes,  and  hereby  recommends,  that  the  Barnard  medal  for  the  five-year  period 
endingwith  the  year  1909  be  conferred  upon  Ernest  Rutherford,  D.  Sc,  LL.  D.,  F.  R.  S., 
now  Langworthy  professor  of  physics  and  director  of  the  physical  laboratory  in  the 
University  of  Manchester,  for  meritorious  services  to  science  resulting  especially 
from  his  investigations  of  the  phenomena  of  radio-active  materials. 

Prof.  Rutherford  has  been  identified  with  this  branch  of  physical  science  since  its 
inception  by  the  discovery  of  the  so-called  X  rays  in  1895.  His  researches,  published 
in  numerous  communications  to  current  journals,  appear  to  have  contributed  more 
than  those  of  any  contemporary  to  the  establishment  of  the  salient  properties  of  radio- 
active substances.  Not  content  with  the  experimental  determination  and  verification 
of  these  properties,  he  has  recently  gone  further  and  pointed  out  the  convincing 
evidence  they  afford  of  the  correctness  of  the  ancient  doctrine  of  the  atomic  structure 
of  matter.  In  addition  to  his  contributions  in  this  field  of  investigation  of  many 
original,  ingenious,  and  penetrating  methods  of  observation  and  measurement,  he 
has  also  furnished  the  best  general  account  of  its  origin,  development,  and  present 
status  in  his  book  on  Radio-active  Transformations  (published  in  1906)  and  in  his 
presidential  address  read  before  the  section  of  mathematics  and  physics  of  the  British 
Association  for  the  Advancement  of  Science,  in  August,  1909. 

The  fertility  in  experimental  methods  and  in  definitive  results  shown  by  Prof. 
Rutherford  may  be  sufilciently  indicated  here  by  reference  to  his  recent  determination 
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of  the  number  of  molecules  in  a  cubic  centimeter  of  helium  gas  under  specified  con- 
ditions of  pressure  and  temperature.  By  two  independent  methods,  one  electrical 
and  one  optical,  he  has  been  able  to  actually  count  the  number  of  individual  Alpha 
particles  entering  a  suitable  detecting  vessel  per  unit  of  time,  and  hence  to  determine 
that  the  number  of  such  particles  in  a  cubic  centimeter  of  helium  gas  under  standard 
pressure  and  temperature  is  25.6  x  10'*. 

The  bearing  of  his  researches  and  the  results  he  has  attained  on  the  kinetic  theory 
of  gases  and  on  the  atomic  and  electronic  theories  of  matter  is  of  the  highest  importance. 
It  seems  not  too  much  to  assert  that  in  the  line  of  direct  experimental  evidence  on 
these  theories  his  researches  are  unequaled. 

It  is  a  noteworthy  fact,  illustrating  at  once  the  concentration  of  effort  and  the  trend 
of  development  in  molecular  physics,  that  the  three  previous  awards  of  the  Barnard 
medal  have  all  been  made  to  investigators  in  this  general  field  of  inquiry,  namely,  to 
Rayleigh  and  Ramsay  in  1895,  to  ROntgen  in  1900,  and  to  Becquerel  in  1905.  In  the 
opinion  of  your  committee  the  work  of  Prof.  Rutherford  is  not  less  worthy  of  this  high 
distinction  than  the  work  of  his  eminent  contemporaries  upon  whom  the  same  honor 
has  been  conferred. 
Very  respectfully  submitted. 

R.  S.  Woodward,  Chairman. 

W.  W.  Campbell. 

E.  F.  Nichols. 

A.  A.  Notes. 

T.  W.  Richards. 

REPORT  OF  THE  BOARD  OF  DIRBCTORS  OF  THE  GIBBS  FUND. 

The  trustees  of  the  Wolcott  Gibbs  fund  have  the  honor  to  report  that  the  fund  is 
still  accumulating. 

C.  L.  Jackson,  Chairman. 
MARSH  FUND. 

The  home  secretary  read  the  following  letter  from  Mr.  W.  W. 
Famam,  executor  of  the  estate  of  O.  C.  Marsh: 

New  Haven,  Conn.,  November  17 y  1909. 
Prof.  S.  F.  Emmons, 

Treasurer  of  the  National  Academy  of  Sciences j 

Washin^toUy  D.  C. 
Dear  Sir:  I  think  you  are  perhaps  already  aware  that  the  late  Prof.  O.  C.  Marsh 
left  a  bequcat  to  the  National  Academy  of  Sciences.    The  seventh  clause  of  his  will 
is  as  follows: 

"I  give,  devise,  and  bequeath  to  the  corporation  known  as  the  National  Academy 
of  Sciences,  in  Washington,  D.  C,  the  sum  of  $10,000,  as  a  trust  fund,  the  income  to 
be  used  and  expended  by  it  for  promoting  original  research  in  the  natural  sciences.*' 
When  Prof.  Marsh  died  he  was  somewhat  in  debt,  and  we  have  just  succeeded  in 
paying  the  last  of  his  notes,  and  have  a  small  balance  over,  so  are  sending  you  with 
this  a  check  for  $1,250  as  a  first  payment  of  the  above  l^acy.  We  hope  later  to  be 
able  to  pay  the  whole  amount,  as  we  receive  from  time  to  time  certain  moneys  from 
the  George  Peabody  estate,  as  certain  trusts  fall  back  into  that  estate,  and  it  is  probable 
that  the  amount  still  to  be  received  from  that  source  will  be  enough  to  do  this.  Will 
you  kindly  acknowledge  the  receipt  of  this  payment,  and  at  a  later  date  send  us  the 
acceptance  of  the  academy  of  the  above  trust?  With  great  respect,  I  am,  sir, 
Very  truly,  yours, 

Wm.  W.  Farnam, 
Executor  Estate  o/O.  C.  Marsh. 
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On  the  recommendation  of  the  council  the  following  resolutions 
were  adopted: 

Resolved f  That  the  trust  fund  left  to  the  academy  by  Prof.  O.  C.  Marsh  be  accepted. 
Resolved,  That  the  trust  fund  left  to  the  academy  by  Prof.  O.  C.  Marsh  be  allowed 
to  accumulate  until  it  shall  amount  to  $10,000  before  any  use  shall  be  made  of  it. 

AOASSIZ  FUND. 

The  home  secretary  read  a  letter  from  Mr.  Rudolph  Agassiz, 
announcing  the  bequest  to  the  academy  by  Mr.  Alexander  Agassiz 
of  the  sum  of  $50,000. 

REPORT  OF  THE  COMMrTTBE  ON  INTERNATIONAL  COOPERATION  IN  RESEARCH. 

The  duties  of  this  committee,  as  expressed  in  resolutions  adopte<l  by  the  academy 
in  April,  1908,  are  as  follows: 

(1)  To  keep  in  close  touch  with  the  work  of  the  International  Association  of  Acade- 
mies, and  to  assist  in  securing  suitable  representation  of  the  academy  at  the  council 
and  general  meetings  of  the  association. 

(2)  To  consider  plans  for  coopertfdon  in  research  and  to  recommend  from  time  to 
time  the  initiation  of  such  cooperative  investigations  as  may  warrant  the  support  of  the 
academy. 

The  chairman,  appointed  by  President  Remsen  to  represent  the  National  Academy, 
attended  the  council  meeting  of  the  iMtemational  Association  of  Academies  at  Rome 
in  June,  1909.  It  was  decided  by  the  council  that  the  admission  to  the  association 
of  the  Swiss  Society  of  Natural  Sciences  be  voted  on  at  the  triennial  meeting  of  the 
association  at  Rome  in  May,  1910.  After  examining  the  status  of  this  society,  your 
committee  recommends  that  the  delegate  of  the  National  Academy  be  instructed  to 
vote  in  favor  of  the  admission  of  the  Swiss  Society  to  the  Association  of  Academies. 

The  committee  has  also  considered  a  project  for  the  publication  of  Annual  Physical- 
Chemical  Tables,  to  be  prepared  by  an  international  committee  appointed  by  the 
Seventh  International  Congress  of  Applied  Chemistry.  An  outline  of  the  proposed 
plan  is  shown  by  the  statement  appended  hereto. 

Your  committee  recommends  that  the  academy  be  asked  to  express  its  indorsement 
of  this  publication,  and  that  its  delegate  at  Rome  be  instructed  to  vote  in  the  affirma- 
tive in  case  the  plan  is  presented  to  the  International  Association  of  Academies  for 
its  indorsement. 

Your  committee  has  received  reports  from  the  various  special  compiittees  of  the 
academy  on  cooperative  research,  including  those  dealing  with  the  study  of  the 
brain,  international  paleontologic  correlation,  chemistry,  and  solar  research.  These 
reports  have  been  presented  to  the  academy  by  the  respective  committees. 

Respectfully  submitted. 

George  £.  Hale,  Chairman. 

ANNUAL  physical-chemical  TABLES. 

The  Annual  Physical-Chemical  Tables  will  have  for  their  object  the  collection  of 
all  constants  and  numerical  data  which  may  possibly  be  of  interest  in  connection 
with  physics  or  chemistry,  or  with  the  technical  applications  of  these  sciences.  They 
will  form  in  a  sense  a  continuation  or  extension  of  the  various  tables  which  already 
exist  (e.  g.,  those  of  Landolt  and  B6mstein);  or,  rather,  they  will  serve  as  a  complete 
storehouse  of  data,  from  which  in  the  future  new  tables  of  a  general  or  special  nature 
could  be  compiled  or  by  means  of  which  existing  tables  could  be  brought  up  to  date. 

They  will  become  a  powerful  aid  to  the  work  of  the  investigator,  of  the  scholar,  and 
of  the  technical  man,  by  enabling  him  to  find  with  ease  the  data  which  he  may  require 
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and  which  he  might  poeribly  be  quite  unable  to  obtain  by  individual  search  through 
the  literature. 

Based,  as  they  will  be,  on  a  methodical  process  of  abstracting  all  the  existing 
periodicals  connected  in  any  way  with  ph3r8ics  or  chemistry,  the  Annual  Physical- 
Chemical  Tables  will  be  the  means  of  saving  from  oblivion  niunberless  useful  measure- 
ments of  a  subsidiary  character,  whose  existence  can  not  be  inferred  from  the  titles 
of  the  papers  containing  them. 

The  data  to  be  brought  together  in  the  tables  will  be  classified  under  the  following 
heads:  ' 

I.  General  physics. — (Gravitation  constant,  modulus  of  rigidity,  compressibility, 
breaking  stress,  hardness,  coefficient  of  friction,  density,  BVifa^e  tension,  etc.) 

II.  Heat. — (Coefficients  of  linear  and  cubical  expansion,  melting  point,  boiling 
point,  vapor  pressiire,  specific  heat,  latent  heat  of  fusion,  latent  heat  of  vaporization, 
thermal  conductivity,  etc.) 

III.  Electricity  and  magnetism . 

(a)  General  properties, — (Dielectric  constant,  dielectric  strength,  thermoelectric 
power,  conductivity  and  resistivity,  magnetic  permeability  and  susceptibility,  etc.) 

(6)  Electric  conduction  in  ^(MM.— (Disruptive  potential,  mobility  of  ions,  chaige  on 
the  ions,  coefficient  of  recombination,  etc.) 

(c)  Radio-activity. — (Activity,  average  life,  rate  of  decay,  heat  evolved,  coefficient 
of  absorption,  etc.) 

IV.  Light  and  sound. — (Wave-length,  index  of  refraction,  coefficient  of  absorption, 
rotatory  power,  emissive  power,  constants  of  the  laws  of  radiation,  velocity  of  sound, 
etc.) 

V.  Physical  chemistry. 

(a)  General  chemistry  and  chemical  mechanics. — (Atomic  weight,  solubility,  coefficient 
of  diffusion,  transition  temperature,  etc.) 

(6)  Electro-chemistry. — (Electrode  potential,  decomposition  potential,  electro-chemi- 
cal equivalent,  equivalent  and  molecular  conductivity,  dissociation  constant,  mobility, 
transport  number,  etc.) 

(c)  Thermo-chemistry . — (Heat  of  solution,  heat  of  dilution,  heat  of  hydration,  heat 
of  ionization,  heat  of  neutralization,  heat  of  formation,  heat  of  combustion,  calorific 
value,  etc.) 

Every  value  given  in  the  tables  will  be  accompanied  by  the  name  of  the  author,  by 
a  reference  to  the  original  paper,  and  by  an  indication  of  the  conditions  (temperature, 
pressure,  etc.),  under  which  the  measurement  was  made. 

The  above  summary,  short  as  it  is,  should  be  sufficient  to  give  some  idea  of  the 
importance  of  the  task  which  has  been  intrusted  to  the  international  commission  by 
the  Seventh  Congress  of  Applied  Chemistry.* 

The  general  organization  is  now  well  advanced,  and  the  work  of  abstracting  has 
begun  in  all  the  countries  represented,  under  the  direction  of  their  respective 
delegates. 

The  first  volume  of  the  tables  will  be  published  early  in  1911,  and  will  contain 
all  data  published  during  1910. 

The  International  CoMMnrEE  of  Publication 
Annual  Physico-Chemical  Tables. 

1  This  abridged  classification  Is  given  merely  as  an  illustration.  In  practice  it  will  be  enlarged  and  modi- 
fled. 

*  The  various  countries  are  represented  on  the  commission  by  the  following  persons:  Austria,  Prof.  Roth- 
mund; Belgium,  Prof.  Spring;  British  Empire,  Drs.  Findlay  and  Wilsmore;  Denmark,  Norway,  and 
Sweden,  Dr.  Lunden;  France,  Dr.  Marie  and  Prof.  Urbain;  Germany,  Profs.  Abegg  and  Bodenstein;  Hol- 
land, Prof.  Cohen;  Italy,  Profs.  Brunl  and  Carrara;  Russia,  Profs.  KisUakowskl  and  Walden;  Spain,  Dr. 
Mourelo;  Switserland,  Prof.  Dutoit;  United  States,  Profs.  Bancroft  and  Lewis. 

S.  Doc.  868,  61-3 2 
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RBPORT  OF  THE  COfiOCITTBB  ON  SOLAR  RESEARCH. 

The  committee  on  solar  research  begs  to  report  that  the  work  of  the  Intematioiial 
Union  for  Cooperation  in  Solar  Research,  organized  through  the  initiative  of  the  National 
Academy,  is  progressing  satisfactorily.  A  preliminary  meeting,  held  on  the  occasion 
of  the  St.  Louis  Scientific  Congress  in  1904,  was  followed  by  largely  attended  confer- 
ences at  Oxford,  in  1905,  and  Paris,  in  1907.  Invitations  for  the  next  conference, 
which  is  to  be  held  on  Mount  Wilson  during  the  period  August  29-September  6  next* 
were  issued  in  December.  Acceptances  from  35  European  astronomers  and  physicists 
have  already  been  received,  and  a  large  American  attendance  is  assured.  It  is  hoped 
that  many  of  the  foreign  delegates  will  take  part  in  the  meeting  of  the  Astronomical 
and  Astrophysical  Society  at  the  Harvard  Observatory  and  travel  together  by  special 
train  to  California. 

The  following  societies  are  now  represented  in  the  Solar  Union  by  committees: 
The  Academies  of  Amsterdam,  Barcelona,  Paris,  St.  Petersburg,  Stockholm,  and 
Vienna;  the  Royal  Society  of  London,  the  National  Academy  of  Sciences,  the  Astro- 
nomical Societies  of  America,  France,  and  London;  the  Physical  Societies  of  America, 
France,  Germany,  Italy,  and  Spain;  the  Swiss  Society  of  Natural  Sciences,  the  Society 
of  Italian  Spectroscopists,  the  Solar  Physics  Committee  of  London,  and  the  Interna- 
tional Meteorological  Committee. 

The  chief  work  of  the  union  is  undoubtedly  the  stimulation  of  interest  in  solar 
research  and  the  encouragement  of  workers  in  this  field.  It  has  brought  together 
astronomers  and  physicists  on  common  ground,  thus  contributing  toward  the  solution 
of  problems  lying  on  the  borderland  between  these  subjects.  The  influence  of  the 
union  seems  to  be  apparent  in  the  marked  activity  which  has  resulted  in  many  recent 
additions  to  our  knowledge  of  the  sun.  But  it  has  also  accomplished  much  in  other 
ways.  The  establishment  of  a  new  system  of  wave  lengths,  based  on  Michelson's 
determination  of  the  absolute  wave  length  of  the  green  cadmium  line,  and  the  measure- 
ments of  standard  lines  already  made  by  Fabry  and  Buisson,  Evcrsheim,  and  Pfund, 
will  be  of  lasting  benefit  to  exact  science.  The  daily  photography  of  the  sun,  with 
spectroheliographs  in  Sicily,  France,  Spain,  Germany,  England,  Mexico,  the  United 
States,  and  India,  will  soon  be  supplemented,  it  is  hoped,  by  stations  in  Australia 
and  China,  and  possibly  in  Japan.  In  this  way  the  changing  phenomena  of  the  solar 
atmosphere  are  recorded  from  hour  to  hour.  A  program  for  the  cooperative  study  of 
sun-spot  spectra,  adopted  at  Paris,  will  now  be  revised  to  adapt  it  to  the  new  condi- 
tions presented  by  recent  discoveries.  The  chief  progress  in  the  study  of  the  intensity 
of  the  solar  radiation  has  come  through  the  work  of  the  Smithsonian  Astrophysical 
Observatory,  but  the  use  in  Italy,  France,  and  India  of  standard  pyrheliometers  sent 
out  by  Abbot  should  soon  result  in  the  initiation  of  a  general  scheme  of  cooperation. 
Adams's  discovery  that  the  law  of  the  solar  rotation  varies  at  different  altitudes  in 
the  sim*s  atmosphere  has  been  confirmed  by  P^rot,  and  others  are  entering  this  impor- 
tant field.  Cooperation  in  eclipse  observations  and  in  other  departments  of  solar 
research  has  also  been  initiated  by  the  union. 

Respectfully  submitted. 

George  E.  Hale,  Chairman. 

ELIA  DE  CTON  PRIZE. 

The  home  secretary  read  the  following  letter  in  regard  to  the  Elia 
de  Cyon  prize: 

INTERNATIONAL  COMPETrnON  POR  THE   ELIA  DE  CYON   PRIZE. 

The  class  of  physical  sciences  of  the  Royal  Academy  of  Bologna  hereby  calls  atten- 
tion to  an  international  competition  for  a  biennial  prize  of  3,000  lire,  established  from 
the  income  of  a  generous  donation  made  to  the  class  by  one  of  its  corresponding  mem- 
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bera,  Prof.  Elia  de  Cyon,  with  the  object  of  promoting  researches  and  studies  in  the 
subjects  which  he  cultivated  with  so  much  success.  This  reward  will  be  conferred  on 
competitors  whose  works  treat  of  the  same  subjects,  and  particularly  those  relating  to: 

(1)  The  functions  of  the  heart,  and,  above  all,  of  the  cardiac  and  vaso-motor  nervous 
systems. 

(2)  The  functions  of  the  labyrinth  of  the  ear. 

(3)  The  functions  of  the  thyroid  glands,  of  the  hypophyses,  and  of  the  pineal  gland. 
The  first  prize  will  be  awarded  on  March  1, 1911. 

coNDrnoNs  of  the  competition. 
(Eztraot  from  the  ngolattons  approved  by  royal  decree  of  Ootober  6, 1900.) 

Article  1.  An  international  competition  for  a  prize  of  3,000  lire  will  be  held  every 
two  years  by  the  class  of  physical  sciences  of  the  Royal  Academy  of  Sciences  of  the 
Institute  of  Bologna,  open  to  the  authors  of  scientific  works  relating  to  the  studies 
carried  on  by  the  illustrious  donor.  Prof.  Elia  de  Cyon,  especially  those  relating  to: 

(a)  The  functions  of  the  heart,  and,  above  all,  of  the  cardiac  and  vaso-motor  nervous 
systems. 

(6)  The  functions  of  the  labyrinth  of  the  ear. 

(c)  The  functions  of  the  thyroid  glands,  of  the  hypophyses,  and  of  the  pineal  gland. 

Art.  2.  The  works  entered  in  competition  for  the  prize  must  be  sent  to  the  secre- 
tary of  the  class  of  physical  sciences  of  the  Royal  Academy  of  Sciences  of  Bologna,  via 
Zamboni  33,  with  an  explicit  statement  that  they  are  intended  for  the  competition. 

Art.  3.  The  works  may  be  in  manuscript  or  printed,  but  should  not  date  prior  to 
the  period  of  two  years  preceding  the  competition  in  which  they  are  entered ;  that  is  to 
say,  those  intended  for  this  first  competition  must  not  bear  date  earlier  than  March  1, 
1909. 

Art.  4.  The  works  should  be  written  in  the  Latin,  Italian,  French,  English,  or 
German  language. 

Art.  5.  The  works,  if  anonymous,  should  be  accompanied  by  a  sealed  box  con- 
taining a  note  giving  the  name  of  the  author  and  bearing  on  the  outside  a  motto,  which 
is  repeated  at  the  head  of  the  manuscript.  Only  the  box  relating  to  the  work  which 
draws  the  prize  will  be  opened,  while  the  other  boxes  will  be  burned  without  opening 
them. 

Art.  6.  The  comj^etitors  may  be  called  upon  to  repeat  their  experiments  in  the 
presence  of  the  examining  committee. 

Art.  7.  The  committee  will  be  composed  of  three  members  elected  by  the  class. 

Art.  8.  The  committee  itself  will  be  required  to  report  within  three  months  of  the 
close  of  the  competition. 

Art.  9.  The  report  of  the  examining  committee  will  be  submitted  for  the  approval 
of  the  entire  class  and  may  be  published  in  the  Comptes-Rendus  of  the  class  itself. 

Art.  10.  The  prize  will  be  awarded  at  a  full  meeting  of  the  academy,  not  later  than 
four  months  after  the  close  of  the  competition. 

Art.  11.  The  prize  can  not  be  awarded  more  than  once  to  the  same  person. 

Art.  12.  The  prize  is  indivisible. 

Art.  13.  If  the  work  which  draws  the  prize  is  unpublished,  it  may  be  published 
in  the  Proceedings  of  the  Class  of  Physical  Sciences  if  the  class  thinks  it  advisable  to 
do  so. 

Art.  14.  The  prize  can  not  be  awarded  to  anyone  who  may  hold  any  kind  of  mem- 
bership in  the  class  of  physical  sciences  of  the  Royal  Academy  of  Bologna. 

Sen.  Augusto  Righi,  Prendmt. 
Ercole  QiACOiciNi,  iSecr^tory. 

Bologna,  January  16, 1910, 
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ACADBBfT  MEDALISTS. 

On  the  recommendation  of  the  comicil  the  following  resolution  was 
adopted: 

Resolved,  That  those  scientiBts  who  receive  medab  from  the  academy  or  upon  ita 
recommendation  be  invited  to  present  at  one  of  the  r^ular  meetings  of  the  academy 
addresses  describing  their  investigations. 

BUREAU  OF  SBISMOLOOT. 

The  home  secretary  read  a  communication  from  the  president  of  the 
American  Philosophical  Society  in  regard  to  the  establishment  of  a 
bureau  of  seismology. 

On  the  recommendation  of  the  council  the  academy  adopted  the 
following  resolution: 

Resolved,  That  the  academy  strongly  approves  the  establishment  of  the  proposed 
Seismological  Laboratory,  and  its  organization  under  the  direction  of  the  Smithsonian 
Institution. 

SUBDIVISIOIV  OF  COBCMITTBBS  ON  BIOLOGY  AND  ANTHROPOLOGY. 

On  the  recommendation  of  the  council  the  academy  adopted  the 
following  resolution: 

Resolved,  That  the  president  be  authorized  to  appoint  a  committee  which  shall 
include  the  chairmen  of  the  committees  on  nomination  of  new  members  in  biology  and 
anthropology,  and  such  other  members  of  these  committees  as  he  may  deem  necessary, 
to  take  up  the  question  of  a  more  appropriate  subdivision  of  the  conmiittees  on  biology 
and  anthropology. 

APPOINTMBNT  OP  DELEGATES. 

The  president  announced  the  appointment  of  Mr.  E.  G.  Conklin  as  a 
delegate  to  represent  the  academy  at  the  International  Zoological 
Congress  at  Gratz  in  August  and  at  the  meeting  of  the  International 
Association  of  Academies  at  Rome  in  May;  of  Mr.  Arnold  Hague  to 
the  one  hundredth  anniversary  of  the  University  of  Berlin,  October 
10-12;  and  of  Mr.  S.  F.  Emmons  to  the  International  Geological 
Congress  at  Stockholm,  August  17-25. 

ELECTION  OF  OFFICERS. 

Mr.  George  E.  Hale  was  elected  to  succeed  Mr.  Alexander  Agassiz  as 
foreign  secretary  of  the  academy  for  a  term  of  six  years. 

Messrs.  Chittenden  and  Osbom  were  elected  to  serve  as  members  of 
the  council  of  the  academy  for  three  years. 

ELECTION  OF  NEW  MEBCBERS. 

The  following  men  were  elected  members  of  the  academy:  Messrs. 
D.  H.  Campbell,  of  the  University  of  California;  John  Dewey,  of 
Columbia  University,  New  York  City;  Jacques  Loeb,  of  the  Rocke- 
feller Institute,  New  York  City;  F.  R.  Moulton,  of  the  University  of 
Chicago;  W.  A.  Noyes,  of  the  University  of  Illinois;  T.  B.  Osborne,  of 
the  Agricultural  Experiment  Station,  New  Haven,  Conn.;  and  Charles 
Schuchert,  of  Yale  University. 
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BLxcnoN  or  forsion  associates. 

Mr.  Giovanni  Schiaparelli  was  elected  a  foreign  associate  of  the 
academy.  

TRUSTBB  OF  THB  WATSON  FURD. 

The  president  announced  that  he  had  appointed  Mr.  Frost  to  fill  a 
vacancy  in  the  board  of  trustees  of  the  Watson  fund,  and  that  his 
attention  had  been  later  called  to  the  fact  that  the  deed  of  trust  pro- 
vided for  the  election  of  the  board  of  trustees  by  the  academy. 

The  appointment  of  Mr.  Frost  was  approved  by  the  academy. 

SCIBNTIPIC  SESSIONS. 

The  scientific  sessions  were  held  in  the  United  States  National 
Museum,  Washington,  D.  C,  April  19  to  21,  1910. 

April  19. 

Solar  magnetism.    Geoige  E.  Hale. 

On  Bom6  visual  and  photographic  observations  of  Mars,    (jeoige  £.  Hale. 

The  distribution  of  Agave  in  the  West  Indies.    William  Trelease. 

The  vascular  plate  and  cotyledons  of  gjonnosperms.    John  M.  Coulter. 

Some  crucial  experiments  demonstrating  the  necessity  of  accepting  the  one-fluid 

theory  in  electricity.    F.  E.  Nipher  (introduced  by  William  Trelease). 
A  probable  indirect  relation  between  solar  disturbances  and  terrestrial  temperatures. 

W.  J.' Humphreys  (introduced  by  Cleveland  Abbe). 
Quantitative  studies  of   tuning  forks.    £.  A.  Harrington  (introduced  by  A.  G 

Webster). 
A  new  method  for  the  study  of  elastic  hysteresis.    A.  G.  Webster. 

April  20. 

The  16-inch  Metcalf  doublet.    E.  C.  Pickering. 

The  Bureau  of  Standards.    S.  W.  Stratton.    (By  invitation  of  the  local  committee.) 

The  determination  of  temperature  constants  in  mineral  formations.    Arthur  L.  Day. 

(By  invitation  of  the  local  committee.) 
A  new  form  of  gas  thermometer  and  the  boiling  points  of  water  and  naphthalene.    J.  M. 

Crafts. 
The  temperature  coefficient  of  osmotic  pressure.    H.  N.  Morse. 
Hydraulics  of  the  Chagres  River.    H.  L.  Abbot. 
The  development  of  Olenellus.    C.  D.  Walcott. 
A  new  development  of  mudlump  activity  at  the  mouth  of  the  Mississippi  River. 

E.  W.  Hilgard. 

April  21. 

The  Austral  Devonian.    J.  M.  Clarke. 

Denudation  evidence  in  relation  to  the  age  of  the  earth.    C^rge  F.  Becker. 
The  influence  of  environment  upon  human  types.     Franz  Boas. 
On  the  spectrum  of  Mars  as  photographed  with  high  dispersion.    W.  W.  Campbell  and 
Sebastian  Albrecht. 

Read  bt  Titlb. 

The  correlation  of  the  Pleistocene  of  Europe  smd  North  America.    H.  F.  Osbom. 
The  epidermal  covering  of  the  trachodont  dinosaurs.    H.  F.  Osbom. 
Report  of  progress  in  the  study  of  the  Miocene  ungulates  of  Patagonia.    W.  B.  Scott. 
Quandaries  following  from  the  theory  of  isootasy.    W.  M.  Davis. 
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Composition  of  American  river  waters.    R.  B.  Dole.    (Introduced  by  F.  W.  Clarke.) 

A  preliminary  study  of  chemical  denudation.    F.  W.  Clarke. 

The  ionization  relations  of  poly-ionic  salts.    A.  A.  Noyes. 

The  structural  characteristics  and  relations  of  the  apodals.    Theodore  Gill. 

Recent  discoveries  of  the  early  history  of  the  common  eel.    Theodore  Gill. 

Some  studies  in  molecular  rearrangement.    Ira  Remsen. 

The  number  of  double  stars  as  a  function  of  the  separation  of  the  component.     R.  G. 

Aitken.    (Introduced  by  W.  W.  Campbell.) 
Second  catalogue  of  spectroscopic  binary  stars.    W.  W.  Campbell. 

AUTUMN  MEETING. 

The  autumn  meeting  was  held  at  St.  Louis,  Mo.,  November  8  to  10, 
inclusive,  1910.  * 

The  following  members  were  in  attendance  at  the  meeting:  Messrs. 
Chamberlin,  Comstock  (G.  C),  Coulter,  Crew,  Davis,  Hague,  Moulton, 
Nef,  Noyes  (W.  A.),  Remsen,  Trelease,  and  Wilson. 

BUSINESS   SESSIONS. 

The  business  sessions  were  held  at  the  Missouri  Botanical  Garden, 
St.  Louis,  November  8  and  9,  1910. 

FOREIGN  SSCRBTART. 

The  home  secretary  was  authorized  by  vote  of  the  academy  to  act 
as  foreign  secretary  during  the  absence  of  that  officer  from  the  country 
on  account  of  illness,  or  until  the  annual  meeting  in  April,  1911. 

J.  LAWRENCB  SMTTH  FUND. 

In  accordance  with  the  recommendation  of  the  committee  on  the 
J.  Lawrence  Smith  fund  the  academy  approved  a  grant  of  $200  to  Dr. 
George  P.  Merrill,  of  the  United  States  National  Museum,  for  a  study 
of  the  presence  or  absence  of  certain  elements  reported  as  occurring 
in  small  quantities  in  meteorites. 

DEATHS. 

The  president  announced  the  death,  since  the  last  meeting  of  the 
academy,  of  the  following  members:  Messrs.  G.  F.  Barker,  W.  H. 
Brewer,  C.  B.  Comstock,  and  C.  A.  White. 

SCIENTIFIC  SESSIONS. 

November  8. 

Some  problems  of  stellar  motion.    G.  C.  Comstock. 

Preliminary  note  on  the  sun's  velocity  with  respect  to  stars  of  spectral  type  A.    E.  B. 

Frost. 
A  monograph  of  Agave  in  the  West  Indies.    William  Trelease. 
The  mode  of  chromosome  reduction.    R.  R.  Gates.    (Introduced  by  Mr.  Trelease.) 

November  9. 

On  the  origin  of  binary  stars.    F.  R.  Moulton. 
The  cycadophytes.    J.  M.  Coulter. 

The  front  range  of  the  Rocky  Mountains  in  Colorado.    W.  M.  Davis. 
Mutualism,  parasitism,  and  symbiosis.    Greoige  T.  Moore.    (Introduced  by  Mr.  Tre- 
lease.) 
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November  10. 

Sugar  chemistry  from  the  new  chemico-physical  standpoint,  or  the  behavior  of  the 
sugars  toward  enzymes,  alkalies,  and  oxydizing  agents.    John  U.  Nef . 

Molecular  rearrangements  in  the  camphor  series:  isocamphoric  acid.  William  A. 
Noyes  and  Luther  Knight. 

A  molecular  rearrangement  leading  to  the  formation  of  amidines.    Ira  Remsen. 

DEATHS  DURING  1910. 

Since  the  appearance  of  the  last  annual  report  six  members^  of  the 
academy  have  passed  away.  These  are  Alexander  Agassiz,  George  F. 
Barker,  Cyrus  B.  Comstock,  C.  A.  White,  William  H.  Brewer,  and 
C.  O.  Whitman.  Biographical  memoirs  will  be  prepared  and  pub- 
lished later  in  accordance  with  the  usage  of  the  academy. 

ALEXANDER  AOASSIZ. 

Alexander  Agassiz  was  bom  at  Neuchatel,  Switzerland,  December 
17,  1835,  and  was  the  only  son  of  Louis  Agassiz.  He  was  brought 
to  America  in  1849,  and  entered  the  Cambridge  High  School.  He 
entered  Harvard  College  and  was  graduated  in  1855  with  the  degree 
of  A.  B.  and  then  studied  engineering,  geology,  and  chemistry  in  the 
Lawrence  Scientific  School,  receiving  one  degree  of  B.  S.  in  1857  and 
another  in  natural  history  in  1862.  After  graduating  from  the  Law- 
rence Scientific  School  he  taught  until  1859,  when  he  was  appointed 
an  assistant  in  the  United  States  Coast  Survey.  After  a  year's 
service  of  this  kind  he  returned  to  Cambridge  to  continue  his  zoolog- 
ical studies.  He  worked  here  with  his  father  and  assisted  him  from 
the  time  the  Museum  of  Comparative  Zoology  was  opened  in  1860 
until  1866,  when  he  went  to  Michigan  to  develop  the  Calumet  and 
Hecla  copper  mine.  Out  of  the  wealth  that  came  to  him  through 
this  connection  he  gave  over  $1,000,000  to  the  building  up  of  the 
museum  which  his  father  had  founded. 

The  following  paragraph  is  quoted  from  an  interesting  article  on 
Agassiz  by  Alfred  G.  Mayer,  which  appeared  in  the  Popular  Science 
Monthly  for  November.  1910: 

He  never  adopted  the  methods  of  the  histologist,  which  were  not  used  by  his  father, 
and  he  confined  himself  to  the  study  of  living  animals  whenever  this  was  possible. 
Thus  it  is  that  he  ranks  among  the  foremost  of  those  systematists  and  embryologists 
who  have  devoted  themselves  to  the  observation  of  marine  animals,  but  histology 
was  wholly  neglected  by  him.  Nor  did  he  ever  take  part  in  that  stirring  discussion 
of  Darwinism  which  engrossed  the  attention  of  all  of  his  contemporaries.  It  would 
be  unfair  to  say  that  he  did  not  believe  in  evolution,  but  the  truth  is  that  he  waa 
but  little  interested  in  the  speculative  side  of  science,  excepting  in  so  far  as  its  deduc- 
tions could  be  based  upon  the  observations  of  facts.  In  later  life  he  came  to  regard 
the  labors  of  the  physiologist  and  of  the  laboratory  experimenters  upon  the  reactions 
of  animals  as  beyond  the  scope  of  zoology. 

He  became  a  member  of  the  National  Academy  of  Sciences  in  1866, 
and  was  president  of  the  academy  from  1901  to  1907,  and  its  foreign 
secretary  from  1891  to  1901  and  from  1908  until  his  death,  on  March 
27,  1910.     He  bequeathed  the  sum  of  $50,000  to  the  academy. 

1  Since  these  biographical  notes  were  prepared  two  of  oar  members  have  passed  away:  H.  P.  Bowdltoh 
on  March  13,  and  8.  F.  Emmons  on  March  28. 
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OBOROB  FREDERICK  BARKER. 

George  Frederick  Barker  was  bom  at  Charlestown,  Mass.,  July  14, 
1835,  and  died  at  Philadelphia,  May  24,  1910.  He  was  graduated 
from  the  SheflBeld  Scientific  School  in  1858.  From  1859  to  1861  he 
served  as  assistant  in  the  Harvard  Medical  School.  He  afterwards 
taught  successively  in  Wheaton  College,  Illinois,  and  in  the  Albany 
Medical  College.  In  1863  he  taught  in  the  University  of  Pittsburg, 
and  in  1868  and  1869  he  delivered  lectures  on  chemistry  in  Williams 
College.  In  1869  he  was  appointed  professor  of  physiological  chem- 
istry and  toxicology  in  the  Yale  Medical  School,  going  thence,  in 
1872,  to  the  University  of  Pennsylvania  as  professor  of  physics.  In 
1900  he  was  made  emeritus  professor. 

Prof.  Barker  had  to  a  very  unusual  degree  the  power  of  clear  expo- 
sition. When  the  so-called  new  chemistry,  after  many  struggles, 
came  to  be  accepted,  by  the  younger  generation  at  least,  his  Ele- 
mentary Chemistry  appeared,  and  this  undoubtedly  helped  to  spread 
the  new  ideas.  For  a  number  of  years  it  was  in  extensive  use  in 
colleges. 

In  1881  he  was  United  States  commissioner  to  the  Electrical  Exhi- 
bition at  Paris  and  vice  president  of  the  jury  of  awards.  In  recog- 
nition of  this  service,  France  made  him  a  commander  in  the  Legion 
of  Honor. 

He  was  elected  to  the  academy  in  1876. 

GYRUS  BALLOU  COMSTOCK. 

Cyrus  Ballou  Comstock  for  more  than  a  quarter  of  a  century  has 
taken  an  active  interest  in  promoting  the  objects  for  which  the 
academy  was  organized.  He  was  born  at  West  Wrentham,  Mass., 
on  February  3,  1831,  and  was  graduated  with  first  honors  at  the 
Military  Academy  at  West  Point  in  1855.  He  was  assigned  to  the 
Corps  of  Engineers,  and  during  the  war  served  with  both  eastern 
and  western  armies  on  the  staff  of  different  commanding  generals, 
terminating  with  that  of  Gen.  Grant,  with  whom  he  continued  to 
hold  the  confidential  position  of  aid-de-camp  for  several  years  after 
the  close  of  hostilities.  Subsequently  he  was  charged  with  many 
responsible  duties  pertaining  to  the  Corps  of  Engineers,  among  which 
tzT  long  periods  may  be  named  that  of  Director  of  the  Geodetic  Sur- 
vey of  the  Northern  and  Northwestern  Lakes,  and  president  of  the 
Mississippi  River  Commission. 

Gen.  Comstock  took  much  interest  in  promoting  works  of  original 
research;  and  in  1907,  under  the  act  approved  June  20,  1884,  he 
donated  to  the  National  Academy  a  trust  fund  of  $10,000  for  researches 
in  electricity,  magnetism,  and  radiant  energy. 

His  professional  writings  were  numerous,  both  personal  and  as 
member  of  important  boards  and  commissions  on  river  and  harbor 
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improyements.    Among  them  should  be  mentioned  his  final  Report 
on  the  Primary  Triangulation  of  the  United  States  Lake  Survey. 
He  was  elected  to  the  academy  in  1884,  and  died  on  May  29,  1910. 

CHARLES  ABIATHAR  WHITB. 

Charles  Abiathar  White  was  born  January  26,  1826,  at  Dighton, 
Mass.  He  early  moved  to  Burlington,  Iowa,  and  there  began  a 
scientific  study  of  the  natural  history  of  that  portion  of  the  State. 
His  ability  soon  received  the  recognition  of  Prof.  James  Hall,  who 
made  him  his  assistant,  but  after  two  years  upon  the  New  York  State 
survey  he  took  up  the  study  of  medicine  and  returned  to  Iowa.  His 
practice  was  interrupted  by  his  appointment  to  the  position  of  State 
geologist,  the  duties  of  which  he  assumed  in  April,  1866.  University 
work  at  Grinnell,  Iowa,  and  at  Bowdoin  College,  Maine,  occupied  his 
time  until  the  year  1876,  when  he  resigned  to  undertake  the  study  of 
the  invertebrate  paleontological  collections  of  the  Surveys  West  of  the 
One  Hundredth  Meridian,  of  the  Geological  Survey  of  the  Rocky 
Mountain  Region,  and  of  the  Fortieth  Parallel  Survey.  He  was  one 
of  the  founders  of  the  Geological  Society  of  America,  a  member  of  the 
reorganized  United  States  Geological  Survey  from  1882  to  1892,  a 
curator  in  the  United  States  National  Museum,  and  a  scientific  asso- 
ciate of  the  Smithsonian  Institution  from  1895  to  his  death,  on  June  29, 
1910.     He  was  elected  a  member  of  the  academy  in  1896. 

WILLIAM  HSNRT  BRBWBR. 

Prof.  Brewer  was  born  in  Poughkeepsie,  N.  Y.,  September  14,  1828, 
and  died  November  2,  1910.  He  was  graduated  with  the  first  class 
of  the  Yale  Scientific  School.  He  afterwards  studied  with  Liebig 
before  studying  abroad  had  become  common.  In  1858  he  was 
elected  professor  of  chemistry  and  geology  in  Washington  College. 
From  1860  to  1864  he  served  in  the  California  State  survey  and  for  a 
part  of  this  time  he  was  professor  of  natural  science  in  the  University 
of  California.  In  1864  he  became  professor  of  agriculture  in  the 
Sheffield  Scientific  School  of  Yale  University,  in  which  position  he 
served  until  1903,  when  he  was  made  professor  emeritus.  He  served 
on  many  important  Government  commissions,  such  as  the  topograph- 
ical survey  of  Connecticut;  on  cereal  productions  in  the  United  States 
(Tenth  Census);  United  States  Forestry  Commission,  1896;  scientific 
survey  of  the  Philippine  Islands,  etc. 

He  became  a  member  of  the  academy  in  1880  and  was  one  of  the 
most  regular  attendants  on  the  meetings. 

CHARLES  OTIS  WmTMAN. 

Charles  Otis  Whitman  was  born  in  Woodstock,  Me.,  on  December 
14,  1842.  After  spending  a  few  years  under  Leuckert  at  Leipzig  he 
went  to  the  University  of  Tokyo  in  1880,  then  to  the  zoological 
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station  at  Naples,  and  returned  to  the  United  States  in  1883  to  take 
up  work  in  the  Zoological  Laboratory  of  Harvard  University.  In 
1886  he  was  appointed  director  of  the  Allis  Lake  Laboratory  at 
Milwaukee,  and  from  1889  to  1892  he  was  the  head  of  the  department 
of  zoology  in  the  newly  founded  Clark  University.  He  became  the 
first  director  of  the  Marine  Biological  Laboratory  at  Woods  Hole  in 
1888,  and  the  head  of  the  department  of  zoology  at  the  University  of 
Chicago  in  1892.  He  resigned  the  former  position  in  1908,  but 
retained  his  position  in  the  University  of  Chicago  until  his  death,  on 
December  6,  1910.  The  latter  position  called  for  an  administration 
in  harmony  with  the  institution  of  which  it  formed  a  part;  the  other 
enabled  him  successfully  to  resist  the  external  and  internal  forces 
tending  to  unite  the  laboratory  with  any  other  institution,  and  it 
now  stands  alone,  a  center  of  biological  research  and  a  monument  to 
the  ideals  of  its  first  director.  While  thus  called  upon  to  direct  the 
affairs  of  three  institutions  (Clark,  Chicago,  and  Woods  Hole)  during 
their  formative  period,  he  nevertheless  found  time  to  exercise  a 
singularly  enthusiastic  devotion  to  teaching  and  personal  research, 
and  his  publications  are  masterful  contributions  to  the  most  funda- 
mental problems  of  biology.     He  was  elected  to  the  academy  in  1895. 
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CONSTITUTION  OF  THS  NATIONAL  ACABSMT. 

mended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875;  April 

,   1881;  AprU  19,  1882;  April  18,  1883;  April  19,  1888;  April  18,  1895;  April  20, 

;99;  April  17, 1902;  April  18, 1906;  November  20, 1906;  April  17, 1907;  November 

>,  1907. 

PRBAMBLB. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
proved  by  the  President  of  the  United  States  on  the  3d  day  of 
airch,  A.  D.  1863,  and  in  conformity  with  the  amendment  to  said 
t,  approved  July  14, 1870,  the  National  Academy  of  Sciences  adopts 
Le  following  amended  constitution  and  rules: 

ASTICLS  L-OF  MBMBBRS. 

Sec.  1.  The  academy  shall  consist  of  members,  honorary  members, 
nd  foreign  associates.  Members  must  be  citizens  of  the  United 
states. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions 
3f  the  academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  academy. 

Sec.  3.  The  academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communi- 
cating papers  to  the  academy,  but  shall  take  no  part  in  its  business, 
shall  not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy 
of  the  publications  of  the  academy. 

ARTICLB  n.— OF  THE  OFFICERS. 

Sec.  1.  The  officers  of  the  academy  shall  be  a  president,  a  vice 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of 
votes  present,  at  the  first  stated  session  after  the  expiration  of  the 
current  terms,  provided  that-existing  officers  retain  their  places  until 
their  successors  are  elected.  In  case  of  a  vacancy,  the  election  for  six 
years  shall  be  held  in  the  same  manner  at  the  session  when  such 
vacancy  occurs,  or  at  the  next  stated  session  thereafter,  as  the  acad- 
emy may  direct.  A  vacancy  in  the  office  of  treasurer  or  home  secre- 
tary may,  however,  be  filled  by  appointment  of  the  president  of  the 
academy  until  the  next  stated  session  of  the  academy. 
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CONSTITUTION  OF  THE  NATIONAL  ACADEMY. 

As  amended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875;  April 

21,  1881;  April  19,  1882;  April  18,  1883;  April  19,  1888;  April  18,  1895;  April  20, 

1899;  April  17,  1902;  April  18, 1906;  November  20, 1906;  April  17, 1907;  Novembeif 

20,  1907. 

PRBAMBLB. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  the  amendment  to  said 
act,  approved  July  14, 1870,  the  National  Academy  of  Sciences  adopts 
the  following  amended  constitution  and  rules: 

ARTICLB  I.-OF  MBMBSRS. 

Sec.  1 .  The  academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.  Members  must  be  citizens  of  the  United 
States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  sessions 
of  the  academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  academy. 

Sec.  3.  The  academy  may  elect  fifty  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  xjommuni- 
cating  papers  to  the  academy,  but  shall  take  no  part  in  its  business, 
shall  not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy 
of  the  publications  of  the  academy. 

ARTICLE  XL— OF  THE  OFFICERS. 

Sec.  1.  The  officers  of  the  academy  shall  be  a  president,  a  vice 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of 
votes  present,  at  the  first  stated  session  after  the  expiration  of  the 
current  terms,  provided  that  existing  officers  retain  their  places  until 
their  successors  are  elected.  In  case  of  a  vacancy,  the  election  for  six 
years  shall  be  held  in  the  same  manner  at  the  session  when  such 
vacancy  occurs,  or  at  the  next  stated  session  thereafter,  as  the  acad- 
emy may  direct.  A  vacancy  in  the  office  of  treasurer  or  home  secre- 
tary may,  however,  be  filled  by  appointment  of  the  president  of  the 

academy  until  the  next  stated  session  of  the  academy. 
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this  preference  list,  the  order  in  which  they  shall  be  placed  on  the  list 
shall  be  determined  by  a  majority  vote  of  those  present. 

2.  Final  baUot — A  vote  shall  first  be  taken  on  the  nominee  who 
appears  first  on  the  preference  list,  and  he  shall  be  declared  elected 
if  he  receive  two-thirds  of  the  votes  cast  and  not  less  than  20  votes 
in  all,  provided  that  the  number  of  members  of  the  academy  be  not 
150  or  over,  in  which  case  to  be  declared  elected  he  must  receive  four- 
fifths  of  the  votes  cast  and  not  less  than  25  votes  in  all.  A  vote  shall 
then  be  taken  in  similar  manner  on  the  nominee  standing  second  on 
the  preference  list,  and  so  on  until  all  the  nominees  on  the  preference 
list  shall  have  been  acted  on,  or  until  10  nominees  shall  have  been 
elected. 

Election  of  members  shall  be  held  at  the  regular  stated  session  of 
each  year  held  in  Washington,  and  not  more  than  10  members  shall 
be  elected  at  that  session. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a 
majority  vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  person- 
ally or  in  writing,  before  the  close  of  the  next  stated  session  after  the 
date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has  for- 
mally notified  him  of  his  election,  his  name  shall  not  be  entered  on 
the  roll  of  members. 

Sec.  7.  The  election  of  foreign  associates  shall  be  in  the  following 
manner: 

Foreign  associates  may  be  nominated  by  the  council  and  may  be 
elected  at  the  regular  stated  session  of  each  year,  held  in  Washington, 
by  a  two-thirds  vote  of  the  members  present.  Each  member  shall 
indicate  on  a  ballot  those  names  for  which  he  votes,  and  those  nomi- 
nees whose  names  appear  on  two-thirds  of  the  votes  cast  shall  be 
declared  elected.  A  list  of  those  nominated  shall  be  sent  to  all 
members  of  the  academy  with  the  notice  of  the  meeting  at  which 
the  election  is  to  be  held. 

Recommendations  for  nomination  of  foreign  associates  may  be 
sent  to  the  home  secretary  at  any  time. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  academy  and 
the  signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secre- 
tary to  each  member  on  his  acceptance  of  his  membership,  and  to 
foreign  associates  on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  suc- 
cessive years,  the  treasurer  shall  report  the  fact  to  the  council,  which 
may  report  the  case  to  the  academy  with  the  recommendation  that 
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the  person  thus  in  arrears  be  declared  to  hare  forfeited  his  member- 
ship. If  this  recommendation  be  approved  by  two-thirds  of  tba 
members  present,  the  said  person  shall  no  longer  be  a  member  of  the 
academy  and  his  name  shall  be  dropped  from  the  roll. 

ARTICLE  V.-OF  SCIBIITinC  COMBCUmCATIOHS,  ^UBUCATIOVS,  AND  RBPORT& 

Seg.  1.  Communications  on  scientific  subjects  shall  be  read  at 
scientific  meetings  of  the  academy,  and  papers  by  any  member  may 
be  read  by  the  author  or  by  any  other  member,  notice  of  the  same 
having  been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  academy  may  read  a  paper  from  a 
person  who  is  not  a  member,  and  shall  not  be  considered  responsible 
for  the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held 
responsible  for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
president,  with  the  advice  of  the  council. 

Sec.  3.  The  academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Gov- 
ernment as  soon  as  obtained  and  to  the  academy  at  its  next  following 
stated  session. 

.  Sec.  5.  The  advice  of  the  academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  the  council  and  afterwards  to  the  academy,  at  one  of  the  stated 
sessions. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  academy  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their 
establishment  and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of 
science  may  also  be  accepted  and  administered  by  the  academy. 

ARTICLE  VL-OF  THE  PROPERTY  OF  THE  ACADEMY. 

Sec.  1.  All  investments  shall  be  made  by  the  treasurer,  in  the  cor- 
porate name  of  the  academy,  in  stocks  of  the  United  States,  or, 
with  the  approval  of  the  council,  in  State  bonds  or  first-mortgage 
bonds  on  real  estate.  The  treasurer  shall  have  authority,  with  the 
approval  of  the  council,  to  sell  and  transfer  any  United  States  bonds 
held  by  him  in  the  corporate  name  of  the  academy. 
8.  Doc.  868,  61-3 3 
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Sec.  2.  No  contract  shall  be  binding  upon  the  academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  academy 
shall  be  fixed  by  the  academy  on  the  recommendation  of  the  council. 

ARTICLE  VIL-OF  ADDmONS  AND  AliBNDMBNTS. 

.  Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  session  of  the  academy.  Notice  of  a  proposition  for  such 
a  change  must  be  given  at  a  stated  session,  and  shall  be  referred  to 
the  council,  which  may  amend  the  proposition,  and  shall  report 
thereon  to  the  academy.  Its  report  shall  be  considered  by  the  acad- 
emy in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  session,  and  if  it  receive  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 


APPENDIX  B. 


RULES. 


I.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  per- 
form his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon 
open  nominations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after 
calling  the  roll  of  members,  a  recording  secretary  shall  be  elected, 
by  a  plurality  of  members  present,  to  assist  the  home  secretary  in 
keeping  the  records  of  the  session. 

m.  The  accounts  of  the  treasurer  shall  be  referred  to  an  auditing 
committee  to  be  appointed  by  the  president  at  or  before  the  annual 
meeting.  This  committee  shall  also  inspect  and  verify  the  bonds, 
securities,  and  other  property  in  the  custody  of  the  treasurer.  The 
report  of  this  committee  shall  be  presented  to  the  academy  before 
the  close  of  the  session. 

IV.  A  committee  of  arrangements,  consisting  of  five  members, 
shall  be  appointed  by  the  president  for  each  stated  session  of  the 
academy.  This  committee  shall  meet  not  less  than  two  weeks  pre- 
vious to  each  session.  It  shall  be  in  session  during  the  meetings  to 
make  arrangements  for  the  reception  of  the  members,  to  arrange  the 
business  of  each  day,  and,  in  general,  to  attend  to  all  business  and 
scientific  arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  presented, 
and,  when  it  appears  advisable,  to  recommend  a  limit  of  time  to  be 
occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  ^ice 
pr^ident. 

2.  Roll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 

7.  Other  business. 

8.  On  thalast  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 
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VI.  The  rules  of  order  of  the  academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  The  death  of  members  shall  be  announced  by  the  president 
on  the  last  day  of  any  session,  when  a  member  shall  be  selected  by 
the  president  to  furnish  a  biographical  notice  of  the  deceased  at  the 
next  stated  session.  If  such  notice  be  not  then  furnished,  another 
member  may  be  selected  by  the  president  in  place  of  the  first,  and 
80  on  until  the  duty  is  performed. 

rX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report 
the  date  of  their  reception  at  the  next  session;  but  no  memoir  shall 
be  published  unless  it  has  been  read  before  the  academy. 

Before  publication  all  memoirs  must  be  referred  to  the  committee 
on  publication,  who  may,  if  they  deem  best,  refer  any  memoir  to  a 
special  committee  appointed  by  the  president  to  determine  whether 
the  same  should  be  published  by  the  academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  academy,  from  the 
date  of  their  presentation  to  the  academy,  and  the  order  of  their  pres- 
entation shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be 
convenient,  those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  before  the  academy 
and  intended  for  publication  shall  be  referred  at  the  meeting  at  which 
they  are  read  to  a  committee  of  members  competent  to  judge  whether 
the  paper  is  worthy  of  pubUcation.  Such  committee  shall  report  to 
the  academy  as  early  as  practicable,  and  not  later  than  the  next 
stated  session. 

XII.  The  annual  report  of  the  academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  as  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessary. 

XIII.  The  proper  secretary  shall  acknowledge  all  donations  made 
to  the  academy,  and  shall  report  them  at  the  next  stated  session. 

XrV.  The  books,  apparatus,  archives,  and  other  collections  of  the 
academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XV.  A  stamp  corresponding  to  the  corporate  seal  of  the  academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVI.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
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scientific  investigations  at  the  request  of  departments  of  the  Oovem- 
menty  and  in  each  case  to  look  to  the  department  requesting  the 
investigation  for  reimbursement  to  the  academy. 

XVII.  Nominations  for  membership  should  state  the  full  name, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XVIII.  Ballots  for  election  of  members  may  be  sent  by  sealing 
them  up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the 
back  of  which  is  written  the  name  of  the  sender,  and  which  is  addressed 
to  the  home  secretary;  such  envelopes  will  be  opened  only  by  the 
tellers. 

XIX.  All  discussions  as  to  the  claims  and  qualificati6ns  of  nominees 
at  meetings  of  the  academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  academy  at  the  time  of  the  discussion. 

XX.  Any  rule  of  the  academy  may  be  amended,  suspended,  or 
repealed  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

By  a  resolution  adopted  January  12,  1864,  the  president  is  ex  officio 
a  member  of  all  government  committees  of  the  academy. 
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ORGANIZATION  OF  THE  ACADEMY,  1910-11. 

Bxpiratioo 
of  term. 

Remsbn,  Ira,  PreMent April,  1913 

Walcott,  C.  D.,  Vice  President April,  1913 

Hale,  George  E.,  Foreign  Secretary April,  1916 

Hague,  Arnold,  Home  Secretary April,  1913 

Emmons,  S.  F.,  Treasurer April,  1914 

ADDITIONAL  MSfiCBSRS  OF  COUNCIL. 

1908-1911. 
Welch,  W.  H.  Wilson,  E.  B. 

1909-1912. 
Davis,  W.  M.  Woodward,  R.  S. 

1910-1913. 
OsBORN,  H.  F.  Chittenden,  R.  H. 

COMMITTEES  OF  THE  ACADEMY. 

1.  Mathematics  and  astronomy.  2.  Physics  and  engineering. 

Abbe,  C.  Abbe,  C. 

BdcHER,  Maxime.  Abbot,  H.  L. 

BoLZA,  OsKAR.  Ames,  J.  S. 

Boss,  Lewis.  Barus,  C. 

Campbell,  W.  W.  Bell,  A.  G. 

Chandler,  S.  C.  Crew,  Henrt. 

Comstock,  G.  C.  (Chairman),  Hastings,  C.  S. 

Davidson,  G.  Mendenhall,  T.  C. 

Elkin,  W.  L.  Michelson,  A.  A. 

Frost,  E.  B.  Morley,  E.  W. 

Hale,  G.  E.  Nichols,  E.  F. 

Hill,  G.  W.  Nichols,  E.  L. 

HoLDEN,  E.  S.  Peirce,  B.  0. 

Moore,  E.  H.  Pickering,  E.  C. 

moulton,  f.  r.  pupin,  m.  i. 

Osgood,  W.  F.  Thomson,  Elihu. 

Peirce,  C.  S.  Trowbridge,  J. 

Pickering,  E.  C.  Webster,  A.  G. 

Story,  W.  E.  Woodward,  R.  S.  {Chairman), 

Webster,  A.  G.  Wright,  A.  W. 
Woodward,  R.  S. 
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3.  Chemistry. 

Brush,  G.  J. 
Chandler,  C.  F. 
Chittendbn,  R.  H. 
Clarke,  F.  W. 
Crafts,  J.  M. 
Dana,  £.  S. 
GoocH,  F.  A. 

HiLGARD,  E.  W. 
HiLLEBRAND,  W.  F. 

Jackson,  C.  L. 
Michael,  A. 
MORLEY,  E.  W. 

Morse,  H.  N. 
Nbf,  John  U. 
Notes,  A.  A.  {Chairman). 
Notes,  W.  A. 
Osborne,  T.  B. 
Remsen,  Ira. 
Richards,  T.  W. 
Smith,  E.  F. 
Wells,  H.  L. 
Wheeler,  H.  L. 

4.  Geology  and  paleontology. 

Becker,  G.  F. 

Branner,  J.  C. 

Chamberlin,  T.  C. 

Clark,  W.  B. 

Clarke,  J.  M. 

Cross,  Whitman. 

Dall,  W.  H. 

Davis,  W.  M. 

dutton,  c.  e. 

Emmons,  S.  F. 

Gilbert,  G.  K. 

Hague,  Arnold  (ChaifTnan). 

Iddings,  J.  P. 

Lindoren,  Waldemar. 

OSBORN,  H.  F. 

pumpelly,  r. 
Schuchert,  Cha8. 
Scott,  W.  B. 
Van  Hise,  C.  R. 
Walcott,  C.  D. 


5.  Biology. 

Allen,  J.  A. 
BOWDITCH,  H.  P. 

Campbell,  D.  H. 

Chittenden,  R.  H.  (Chairman), 

CONKLIN,  E.  G. 

Coulter,  J.  M. 

Councilman,  W.  T. 

Dall,  W.  H. 

Farlow,  W.  G. 

Gill,  T.  N. 

GOODALE,  G.  L. 

Howell,  W.  H. 

LoEB,  Jacques. 

Mall,  F.  P. 

Mark,  E.  L. 

Merriam,  C.  H. 

Minot,  C.  S. 

Morgan,  T.  H. 

Morse,  E.  S. 

Osborn,  H.  F. 

Prudden,  T.  M. 

Putnam,  F.  W. 

Sargent,  C.  S. 

Smith,  Theobald. 

Scudder,  iS.  H. 

Trelease,  William. 

Verrill,  a.  E. 

Walcott,  CD. 

Welch,  W.  H. 

Wilson,  E.  B. 

Wood,  H.  C. 

6.  Anthropology. 

Billings,  J.  S.  (Chairman). 
Boas,  Franz. 
Cattell,  J.  McK. 
Dewey,  John. 
Flexner,  Simon. 
Holmes,  W.  H. 
merrla.m,  c.  h. 
Minot,  C.  S. 
Mitchell,  S.  W. 
Morse,  E.  S. 
Peirce,  C.  S. 
Putnam,  F.  W. 

RoTCE,  JOSLIM. 

Welch,  W.  H. 
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ON  WEIGHTS,  MEASURES.  AND  COINAOE. 

Mendbnhall,  T.  C,  Chairman.  Morlbt,  E.  W. 

MiCHELSON,  A.  A.  Peircb,  C.  S. 

Webster,  A.  G.  Woodwaed,  R.  S. 

ON  PUBLICATION. 
The  President.  The  Homb  Secretary.  Walcott,  C.  D. 

ON  SOLAR  RESEARCH. 

Hale,  Gborob  E.,  Chairman.  Michelson,  A.  A.  Comstock,  G.  C* 

Campbell,  W.  W.  Nichols,  E.  L. 

TRUST  FUNDS. 

BOARD  OF  DIRECTION  OF  THE  BACHE  FUND. 

[1879,  residual  estate,  147,500.] 

For  researches  in  physical  and  natural  science. 

Chandler,  S.  C,  Chairman.  Remsen,  Ira.  Minot,  C.  S, 

BOARD  OF  TRUSTEES  OF  THE  WATSON  FUND. 

[1883,  residual  estate,  118,666.88.] 

For  the  promotion  of  astronomical  research. 

Boss,  Lewis,  Chairman.  Elkin,  W.  L.'  Frost,  E.  B. 

THE  HENRT  DRAPER  FUND. 

[1885,  $('>,000.] 

Award  of  medal  for  important  discoveries  in  astronomy. 

Halb,  George  E.,  Chairman.        Trowbridge,  John.  Wright,  A.  W. 

Campbell,  W.  W.  Michelson,  A.  A. 

THE  J.  LAWRENCE  SMITH  FUND. 
[1885,  S8,000.] 

For  the  investigation  of  meteoric  bodies. 

Morlet,  E.  W.,  Chairman.  Dana,  E.  S.  Hague,  Arnold. 

PuHPELLT,  R.  Remsen,  Ira. 

THE  BENJAMIN  APTHORP  GOITLD  FUND. 
[1897, 120,000.] 

For  researches  in  astronomy. 
Boss,  Lewis,  Chairman,  Chandler,  S.  C.  Hill,  G.  W. 

THE  BARNARD  MEDAL.1 

For  meritorious  service  to  science. 

Woodward,  R.  S.,  Chairman,        Campbell,  W.  W.  Notes,  A.  A. 

Nichols,  E.  F.  Richards,  T.  W. 

I  Every  five  years  the  committee  recommends  the  person  whom  they  consider  most  deserving  of  the 
medAl,  and  upon  the  approval  of  the  academv  the  name  of  the  nominee  Is  liDrwarded  to  the  trustees  of 
Columbia  College,  who  administer  tiie  Barnard  medal  ftmd. 
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I 
THB  WOLCOTT  GIBBS  FUND. 

11893,  $2,673.17.] 

For  chemical  research. 
Jackson,  C.  L.,  Chairman.  Rbmsen,  Ira.  Smith,  Edoar  F. 

THE  COMSTOCK  TRUST  FX7ND. 
[1907,  $10,000.] 

For  researches  in  electricity,  magnetism,  and  radiant  energy. 

Nichols,  E.  L.,  Chairman.         Notes,  Arthur  A.  Thomson,  Euhu. 

Hale,  Geo.  E.  Webster,  A.  G. 

THE  MARSH  TRUST  FUND. 
[1909,  $1,250.] 

For  promoting  original  research  in  the  natural  sciences. 
JOSEPH  ESNRY  FUND. 

To  assist  meritorious  investigators,  especially  in  the  direction  of  original  research. 

The  sum  of  $40,000  was  contributed  by  Fairman  Rogers,  Joseph  Patterson,  Geoige 
W.  Childs,  and  others  as  an  expression  of  their  respect  and  esteem  for  Prof.  Joseph 
Henry.  This  amount  was  deposited  with  the  Pennsylvania  Company  for  the  Insur- 
ance of  Lives  and  Granting  Annuities  in  Trust,  with  authorization  to  collect  the  income 
thereon  and  to  pay  over  the  same  to  Prof.  Joseph  Henry  during  his  natural  life,  and 
after  his  death  to  his  wife  and  daughters,  and  after  the  death  of  the  last  survivor  to 
*' deliver  the  said  fimd  and  the  securities  in  which  it  shall  then  be  invested  to  the 
National  Academy  of  Sciences,  to  be  thenceforward  forever  held  in  trust  under  the 
name  and  title  of  the  'Joseph  Henry  Fund.' " 

MEMBERS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES,  MARCH  1,  1911. 

Date  of 
election. 

Abbe,  Cleveland U.  S.  Weather  Bureau,  Washington,  D.  C.  1879 

Abbot,  Henry  L.,  U.  S.  A gS  Berkeley  St.,  Cambridge,  Mass.  1872 

Allen,  J.  Asaph American  Museum  of  Natural  History,  New  York  City.  1876 

Ames,  Joseph  S Johns  Hopkins  University,  Baltimore,  Md.  1909 

Barus,  Carl Brown  University,  Providence,  R.  I.  1892 

Becker,  George  F U.  S.  Geological  Survey,  Washington,  D.  C.  1901 

Bell,  A.  Graham ISSl  Connecticut  Ave.,  Washington,  D.  C.  1883 

BiLUNGS,  John  S.,  U.  S.  A S2  E.  Thirty-first  St.,  New  York  City.  1883 

Boas,  Franz 1£3  W.  Eighty-second  St.,  New  York  City.  1900 

B5cher,  Maxime Harvard  University,  Cambridge,  Mass.  1909 

BoLZA,  OsKAR Marienstrasse  7,  Freiburg,  Gennany.  1909 

Boss,  Lewis Dudley  Observatory,  Albany,  N.   Y.  1889 

BownrrcH,  Henry  P.* Harvard  Medical  School,  Boston,  Mass.  1887 

Branner,  John  C Stanford  University,  California.  1905 

Brush,  George  J 14  Trumbull  St.,  New  Haven,  Conn.  1868 

Campbell,  D.  H Stanford  University,  California.  1910 

Campbell,  Willlam  W Lick  Observatory,  Mount  Hamilton,  California.  1902 

Cattell,  James  McK Garrison,  N.   Y.  1901 

Chamberun,  Thomas  C University  of  Chicago,  Chicago,  III.  1903 

Chandler,  Charles  F Columbia  University,  New  York  City.  1874 

Chandler,  Seth  C BoxilS,  Wcllesley  Hills,  Mass.  1888 

Chittenden,  Russell  H Sheffield  Scientific  School,  New  Haven,  Conn.  1890 

Clark,  W.  B Johns  Hopkins  University,  Baltimore,  Md.  1908 

1  Mr.  Bow.ditch  died  on  March  13, 1911. 
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Date  of 
election. 

Clarke,  F.W U,  S.  Geological  Survey,  Washington,  D,  C.  1909 

Clarke,  J.  M StaU  Hall,  Albany,  N,  Y.  1909 

CoMSTocK,  George  C WasMmrn  Observatory,  Madison,  Wis.  1899 

CoNKLiN,  E.  G Princeton,  N.  J.  1908 

Coulter,  J.  M University  of  Chicago,  Chicago,  III,  1909 

Councilman,  Wm.  T Harvard  Medical  Sdiool,  Boston,  Mass.  1904 

Crafts,  James  M ...59  Marlborough  St.,  Boston,  Mass.  1872 

Crew,  Hbnrt Northwestern  University,  Evanston,  III.  1909 

Cross,  Whitman U.  S.  Geological  Survey,  Washington,  D.  C.  1908 

Dall,  WnjiAM  H Smithsonian  Institution,  Washington,  D.  C.  1897 

Dana,  Edward  S Yale  University,  New  Haven,  Conn.  1884 

Davidson,  George tggl  Washington  St.,  San  Francisco,  Cal.  1874 

Davis,  William  Morris 17  Francis  Ave.,  Cambridge,  Mass.  1904 

Dewey,  John Columbia  University,  New  York  City.  1910 

DuTTON,  Clarence  E.,  U.  S.  A Englewood,  N.  J.  1884 

Elkin,  William  L Yale  University  Observatory,  New  Haven,  Conn.  1895 

Emmons,  Samuel  F J U.  S.  Geologiail  Survey,  Washington,  D.  C.  1892 

Farlow,  W.  G Harvard  University,  Cambridge,  Mass.  1879 

Flexner,  SniON Rockefeller  InstituU,  New  York  City.  1908 

Frost,  Edwin  B Yerkes  Observatory,  Williams  Bay,  Wis.  1908 

Gilbert,  Grove  K U.S.  Geological  Survey,  Washington,  D.  C.  1883 

Gill,  Theodore  N Smithsonian  Institution,  Washington,  D.  C.  1878 

GoocH,  Frank  A YdU  University,  New  Haven,  Conn.  1897 

GooDALE,  George  L Harvard  University,  Cambridge,  Mass.  1890 

Hague,  Arnold U.  S.  Geological  Survey,  Washington,  D.  C.  1885 

Hale,  George  E Solar  Observatory  office,  Pasadena,  Cal.  1902 

Hastings,  Charles  S Yale  University,  New  Haven,  Conn.  1889 

HiLGARD,  Eugene  W University  of  Valifomia,  Berkeley,  Cal.  1872 

Hill,  George  W West  Nyack,  N.  Y.  1874 

HiLLEBRAND,  WiLLiAM  F Burcou  of  Standards,  Washington,  D.  C.  1908 

Holden,  Edward  S U.  S.  Military  Academy,  West  Point,  N.  Y.  1885 

Holmes,  William  H U.S.  National  Museum,  Washington,  D.  C.  1905 

Howell,  Wiluam  H Johns  Hopkins  University,  Baltimore,  Md.  1905 

Iddings,  Joseph  P Brinklow,  Md.  1907 

Jackson,  Charles  L 6  Boylston  Hall,  Cambridge,  Mass.  1883 

Lindgren,  Waldemar U.  S.  Geological  Survey,  Washington,  D.  C.  1909 

LoEB,  Jacques Rockefeller  Institute,  New  York  City.  1910 

Mall,  Franklin  P Johns  Hopkins  University,  Baltimore,  Md.  1907 

Mark,  Edward  L 109  Irving  St.,  Cambridge,  Mass.  1903 

Mendenhall,  Thomas  C Worcester,  Mass.  1887 

Merriam,  C.  Hart 1919  Sixteenth  St.,  Washington,  D.  C.  1902 

Michael,  Arthur 219  Parker  St.,  Newton  Center,  Mass.  1889 

Michelson,  Albert  A University  of  Chicago,  Chicago,  III.  1888 

Minot,  Charles  S Harvard  Medical  School,  Boston,  Mass.  1897 

Mitchell,  S.  Weir 1524  Walnut  St.,  Philadelphia,  Pa.  1865 

Moore,  Ellakim  H University  of  Chicago,  Chicago,  III.  1901 

Morgan,  T.  H Columbia  University,  New  York  City.  1909 

Morley,  Edward  W West  Hartford,  Conn.  1897 

Morse,  Edward  S P.  0.  BoxS68,  Salem,  Mass.  1876 

Morse,  Harmon  N Johns  Hopkins  University,  Baltimore,  Md.  1907 

Moulton,  F.  R University  of  Chicago,  Chicago,  III.  1910 

N  EF,  John  Ulric University  of  Chicago,  Chicago,  III.  1904 

Nichols,  Edward  L Cornell  University,  Ithaca,  N.  Y.  1901 

1  Mr.  Emmons  died  on  March  2S,  1911. 
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Dateol 
election. 

Nichols,  Ernest  F .Dartmouth  College^  Hanover^  N.  H.  1908 

Notes,  Arthur  A Massachusetts  Institute  of  Technology ^  Boston^  Mass.  1905 

Notes,  William  A University  of  Illinois ^  Urbana^  III.  1910 

OsBORN,  H.  F American  Museum  of  Natural  History,  New  Yorh  City.  1900 

Osborne,  T.  B - Agr.  Exp.  Station^  New  Eaven,  Conn.  1910 

Osgood,  Willla.m  Fooo Harvard  University,  Cambridge,  Mass.  1904 

Peirce,  Benjamin  0 Harvard  University,  Cambridge,  Mass.  1906 

Peirce,  Charles  S Milford,  Pa.  1876 

Pickering,  Edward  C Harvard  College  Observatory,  Cambridge,  Mass.  1873 

Prudden,  T.  Mitchell Columbia  University,  New  York  City.  1901 

Pumpelly,  Raphael Gibbs  Ave.,  Newport,  R.  I.  1872 

PuPiN,  Michael  I Columbia  University,  Neu)  York  City.  1905 

Putnam,  Frederick  W Peabody  Museum,  Cambridge,  Mass.  1885 

Remsen,  Ira Johns  Hopkins  University,  Baltimore,  Md.  1882 

Richards,  Theodore  W Harvard  University,  Cambridge,  Mass.  1899 

RoYCE,  Josiah Harvard  University,  Cambridge,  Mass.  1 906 

Sargent,  Charles  S Arnold  Arboretum,  Jamaica  Plain,  Mass.  1895 

ScHUCHERT,  Charles Yale  University,  New  Haven,  Conn.  1910 

Scott,  Wllliam  B Princeton  University,  Princeton,  N.  J.  1906 

Scudder,  Samuel  II Cambridge,  Mass.  1877 

Smith,  Edgar  F University  of  Pennsylvania,  Philadelphia,  Pa.  1 899 

Smith,  Theobald Harvard  Medical  School,  Boston,  Mass.  1908 

Story,  Wiluam  E Clark  University,  Worcester,  Mass.  1 908 

Thomson,  Elihu Swampscott,  Mass.  1907 

Trelease,  Wm Missouri  Botanical  Garden,  St.  Louis,  Mo.  1902 

Trowbridge,  John Harvard  University,  Cambridge,  Mass.  1878 

Van  lIisE,  C.  R University  of  Wisconsin,    Madison^    Wis.  1902 

Verrill,  A.  E Yale  University,  New  Haven,  Conn.  1872 

Walcott,  Charles  D ' Smithsonian  Institution ^  Washington,  D.  C.  1896 

Webster,  Arthur  G Clark  University,  Worcester,  Mass.  1903 

Welch,  Willl\m  H 807  St.  Paul  St.,  Baltimore,  Md.  1895 

Wells,  Horace  L Yale  University,  Nexo  Haven,  Conn.  1903 

Wheeler,  Henry  L Sheffield  Scientific  School,  New  Haven,  Conn.  1909 

Wilson,  Edmund  B Columbia  University,  New  York  City.  1899 

Wood,  Horatio  C 4107  Chester  Ave.,  Philadelphia,  Pa.  1879 

Woodward,  Robert  S Carnegie  Institution,  Washington,  D.  C.  1896 

Wright,  Arthur  W Yale  University,  New  Haven,  Conn.  1881 

HONORARY  MBMBBR. 

Smith,  Sidney  I Yale  University,  New  Haven,  Conn.  1884 

FOREIGN  ASSOCIATES. 

Arrhenius,  S.  A .• Nobelinstitut,  Stockholm.  1908 

AuwERs,  Arthur Konigl.  Akad.  der  Wissenschaften,  Berlin.  1883 

Backlund,  Oskar Astron.  Stemwarte,  Pulkowa.  1903 

Baeyer,  Adolph  Ritter  von Universitdt,  Munich.  18C8 

Barrois,  Charles Universite,  Lille.  1908 

Bornet,  Edouard Paris.  1901 

Br^gger,  W.  C Universitet,  Christiania.  1903 

Darwin,  Sir  George  Howard Newnham  Grange,  Cambridge.  1904 

Dewar,  Sir  James University,  Cambridge.  1907 

Ehruch,  Paul Konigl.  Inst.  fUr  Exper.  Therapie,  Frankfurt  a.  Main.  1904 

Fischer,  Emil Chemisches  Inst,  der  Universitdt,  Berlin.  1904 

Forsyth,  A.  R Trinity  College,  Cambridge.  1907 

Geikie,  Sir  Archibald Haslemere,  Surrey.  1901 

Gill,  Sir  David Royal  Observatory,  Cape  Town.  1898 

Gboth,  Paul  von Universitdt,  Munich.  1905 
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Date  of 
election. 

HiLBBRT,  David Univernt&t,  &ii\ngen.  1907 

Hooker,  Sir  J.  D..... U  South  Parade,  Bath,  1880? 

Ka-pteyn,  John  C Rijks  Universiteit,  Groningen.  1907 

Klein,  Felix UniversUM,  Gdttxngen.  1898 

Kronecker,  Hugo Kantonale  Univeraxtdt,  Berne.  1901 

Lankester,  E.  Ray South  Kensington,  London.  1903 

Larmor,  Joseph St.  Johns  College,  Cambridge.  1908 

Lister,  Lord Regents  Park,  W.,  London.  1898 

LoRENTZ,  Hendrik  Anton Rijks  Universiteit,  Leiden.  1906 

OsTWALD,  WiLHELM Grossbothen,  bei  Leipzig.  1906 

Pavlov,  Ivan  P KaisInst.fUrExper.  Med.,  St.  Petersburg.  1908 

Pence,  Albrecht Universitdt,  Berlin.  1909 

Ppeffer,  Wilhelm Bot.  Inst,  der  Universitdt,  Leipzig.  1903 

PiCABD,  Emile University,  Paris.  1903 

PoiNCAR^,  Henri UniversiU,  Paris.  1898 

Ramsay,  Sir  William University  College,  London.  1904 

Rayleigh,  Lord University,  Cambridge.  1898 

Retzius,  Gustav Universitet,  Stockholm.  1909 

Rosekbusch,  H Universitdt,  Heidelberg.  1904 

Sbeuger,  Hugo  Ritter  von Universitdt,  MunuJi.  1908 

Strasburger,  Edouard Universitdt,  Bonn.  1898 

Suess,  Edouard Universitdt,  Vienna.  1898 

Thomson,  Joseph  John University,  Cambridge.  1903 

Vries,  Hugo  de Universitdt,  Amsterdam.  1904 

Waldeyer,  Wilhelm Universitdt,  Berlin.  1909 

WuNDT,  Wilhelm Universitdt,  Leipzig.  1909 

ZiRKEL,  Ferdinand. Konigsstrasse  ia,  Bonn.  1903 

DECEASED  MEMBERS. 


Date  of 
election. 


Date  of 
death. 


AoASsiz,  Alexander  i 

AoAssiz,  Loins 

Alexander,  J.  H 

Alexander,  Stephen 

Bache,  Alexander  Dallas 

Baird,  Spencer  F 

Barker,  George  F  » 

Barnard,  F.  A.  P.  i 

Barnard,  J.  O 

Bartlett,  W.  H.  C. » 

Bbecber,  Charles  Emerson 

Brewer,  Willlam  H.  » 

Brooks,  WnxuM  Keith 

Brown-Sequard,  Charles  E 

Casey,  Thomas  L 

Caswell,  Alexis 

Cbautenet,  Willum 

Clarke,  Hrnrt  James 

COfPDr,JAMSS 

OoniM,  J.  H.  C.  1 

OOMSfOCK,  CTXU8  B.  > 

COOKfOXOBOl  H 

00OKS,JOflUHP 

1  BiQgn|»blc»l  AotifiM  h»v»  not  batn 
•  Chartar  memben,  Mar.  3,  U03. 


1866 
(«) 
(•) 
(•) 
(«) 
1864 
1876 
(«) 
(«) 
(•) 
1890 
1880 
1884 
1868 
1890 
(«) 
(•) 

\sn 

I860 

(») 
1884 
1887 
1^72 


Mar.  27,1010 
Dec.  14,1873 
Mar.  2,1867 
June  25,1883 
Feb.  14.1967 
Aug.  19,1897 
May  24,1910 
Apr.  27,1880 
May  14,1882 
Feb.  11,1806 
Feb.  14,1004 
2,1010 
12,1006 
2,1804 
25,1806 
9,1887 
13,1670 
1,1676 
6,1676 
6,1600 
May  20,  mo 
fiept.  22,1660 
8«pt.  6,1666 


Nov. 
Nov. 
Apr. 
Mar. 
Jan. 
Dae. 
July 
Jan. 
Jan. 
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Date  of 
election. 


Date  of 
deaUi. 


CoPK,  Edward  D 

OOUES,  Eluott 

Dalton,  J.  C 

Dana,  James  D.  i 

Davis,  Charles  H 

DsAFER,  Henry 

Draper,  John  W 

Eads,  James  B 

Engelmann,  Oeorob 

Ferrel,  Whuam 

Frazer,  John  Fries 

Oabb,  William  M 

Gbmth,  F.  a..  ., 

OlBBS,  JOSLkH  WiLLARD.  . , 
OlBBS,  WOLOOTT 

OiLLiss,  James  Melville. 

OooDE,  O.  Brown 

OouLD,  Augustus  A 

Gould,  Benjamin  A.  i. . . 

Orat,  Asa 

GuTOT,  Arnold 

Hadlet,  James 

Haldeman,  S.S 

Hall,  Asaph 

Hall,  James  » 

Hayden,  F.  V 

Henry,  Joseph 

Hilqard,  Juuus  E 

Hill,  Henry  B 

Hitchcock,  Edward 

Holbrook,  J.  E 

Hubbard,  J.  S 

Humphreys,  A .  A 

Hunt,  T.  Sterry  » 

Hyatt,  Alpheus 

Johnson,  R.  W  .» 

Keeler,  J.  E 

Kino,  Clarence 

Kirkland,  Jared  P 

Lane,  J.  Homer 

Lanoley,  Samuel  P.i 

Le  Conte,  John 

Le  Conte,  John  L 

Le  Conte,  Joseph 

Lea,  Matthew  Carey.  . . 

Leidy,  Joseph  1 

Lesley,  J.  Peteri 

Lesquereux,  Leo 

Lonostreth,  Miers  F.».. 

LooMia,  Euas 

LovERiNG,  Joseph 

Lyman,  Theodore 

Mahan,D.H 

Marsh,  G.P 


f  Biographical  notices  have  pot  been  presented. 
>  Charter  members,  Mar.  3, 1863. 


1872 

Apr. 

12,1897 

1877 

Dec. 

25,1889 

1864 

Feb. 

2,1889 

(«) 

Apr. 

14,1895 

(•) 

Feb. 

14,1877 

1877 

Nov. 

20,1882 

1877 

Jan. 

4,1882 

1872 

Mar. 

8,1887 

(«) 

Feb. 

4,1884 

1868 

Sept. 

18,1881 

(») 

Oct. 

12,1872 

1876 

May 

30,1878 

1872 

Feb. 

2,1893 

1879 

Apr. 

28,1903 

(•) 

Dec. 

9,1908 

(•) 

Feb. 

9,1865 

1888 

Sept. 

6,1896 

(«) 

Sept. 

15,1866 

(») 

Nov. 

27,1896 

(«) 

Jan. 

30.1888 

(») 

Feb. 

8,1884 

1864 

Aug. 

1,1872 

1876 

Sept. 

20,1880 

1875 

Nov. 

22,1907 

(•) 

Aug. 

8,1898 

IS73 

Dec. 

22,1887 

(») 

May 

13,1878 

(») 

May 

8,1891 

18S3 

Apr. 

6.1903 

(») 

Feb. 

27.1864 

1868 

Sei;t. 

8,1871 

(>) 

Aug. 

16.1863 

(*) 

Nov. 

28,1883 

1873 

Feb. 

12.1892 

187:) 

Jan. 

10, 1902 

1%C 

July 

21.1909 

vm 

Aug. 

12, 1900 

lS7.i 

Dec. 

24. 1901 

ISiij 

Dec. 

10,1877 

1S?2 

May 

3.18St) 

1876 

Feb. 

27.1900 

1878 

Apr. 

29. 1891 

(») 

Nov. 

15.1883 

1875 

July 

6.1901 

1892 

Mar. 

15.1897 

(«) 

Apr. 

30,1891 

(>) 

June 

3.1903 

1864 

Oct. 

25.18S9 

(«) 

Dec. 

27.1891 

1873 

Aug. 

16,1889 

1873 

Jan. 

18.1892 

1872 

Sept 

10.1897 

(•)  . . 

Sept 

16,1871 

1866 

July 

'.3.1882 
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Date  of 

Date  of 

death. 

1874 

Mar. 

18,18» 

1872 

July 

13,1807 

1890 

Nov. 

11,1001 

1809 

Dec. 

21,1877 

1866 

Jan. 

2,1892 

1885 

Dec. 

1,1008 

1875 

Deo. 

14,1881 

1874 

May 

9,1902 

(») 

Dec. 

7,1892 

1860 

July 

11,1900 

(») 

Aug. 

1,1806 

1876 

May 

1,1896 

1873 

Sept. 

21,1888 

1872 

Mar. 

27,1896 

1872 

Feb. 

14.1906 

1900 

Aug. 

13,1906 

1876 

July 

18,1800 

1873 

July 

19,1880 

1880 

Sept. 

23,1902 

(«) 

May 

5,1882 

(«) 

Aug. 

23.1900 

(•) 

Sept. 

7,1884 

1885 

Mar. 

1,1898 

(«) 

May 

30,1882 

1885 

Nov. 

12,1902 

1881 

Apr. 

16,1901 

(«) 

May 

30,1892 

(«) 

Oct. 

26,1873 

1872 

July 

31,1901 

1873 

Jan. 

24,1906 

(«) 

Nov. 

24,1864 

(») 

Jan. 

14,1885 

1872 

Oct. 

12,1883 

1868 

May 

26,1873 

(») 

Feb. 

1,1860 

1873 

Apr. 

30,1882 

(«) 

Mar. 

10, 1873 

(«) 

Apr. 

22,1864 

1872 

Aug. 

12,1892 

1872 

Aug. 

5,1897 

1868 

Mar. 

15,1886 

1878 

Jan. 

5,1897 

1876 

Aug. 

8,1882 

1808 

Nov. 

23,1880 

1889 

Mar. 

9,1892 

1889 

June  29,1910 

1895 

Dec. 

0, 1910 

(») 

June 

11,1875 

1873 

Aug. 

17,1884 

1872 

May 

6,1888 

(•) 

Sept 

4,1874 

1872 

Jan. 

3.1908 

,O.C.i 

Mater,  Alfbeo  M.i 

Mato-Smith,  Richmond  > . 

Meek,F.B 

Meios,M.C 

Mitchell,  Henbyi 

Morgan,  Lewis  n 

Morton,  Henrt  » 

Newberry,  J.  8 

Newoomb,  Simon  > 

Newton,  H.  A 

Newton,  John 

Norton,  Wiluam  A 

Oliver,  James  E 

Packard,  A.  S.i 

Penfield,  Samuel  L 

Peters,  C.H.  F.» 

Pourtales,  L.  F 

Powell,  John  W.» 

RoDGERS,  John 

Rogers,  Fairman 

Rogers,  Robert  E 

Rogers,  Wm.  A 

Rogers,  William  B 

Rood,  Ogden  N 

Rowland,  Henry  A 

Rutherfurd,  Lewis  M.  - 

Saxton,  Joseph 

Schott,  Charles  A.» 

Sellers,  William  » 

Siluman,  Benj.,  Sr 

SiLUMAN,  Benj.,  Jr.i 

Smith,  J.  Lawrence 

Stimpson,  William  i 

Strong,  Theodore 

suluvant,  w.  s 

ToRREY,  John 

TOTTEN,  J.  O 

Trowbridge,  William  P 
Trumbull,  James  II. * 

TUCKERMAN,  EDWARD 

Walker,  FRANas  A 

Warren,  O.K 

Watson,  James  C 

Watson,  Sereno 

White,  Charles  A.i 

WlHTMAN,  C.  0.» 

WiNLOCK,  Joseph 

Woodward,  J.J 

worthen,  a.  ii 

Wyman,  Jeffries 

Young,  Charles  A 


1  Biographical  notices  have  not  been  presented, 
s  Charter  members.  Mar.  3, 1863. 
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LETTER  OF  TRANSMITTAL. 


National  Academy  of  Sciences, 

Office  of  the  President, 
WasMngtony  D.  C,  February  1, 1912. 
Sir  :  In  conformity  with  the  requirements  of  the  act  of  incorpora- 
tion, approved  March  3,  1863,  I  have  the  honor  to  submit  herewith 
a  report  of  the  operations  of  the  National  Academy  of  Sciences  for 
the  year  ending  December  31, 1911. 

Very  respectfully,  Ira  Remsen,  President. 

The  PREsmENT  of  the  Senate. 
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ACT  OF  INCORPORATION. 
AN  ACT  To  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Senate  and-  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  Louis  Agassiz, 
Massachusetts;  J.  H.  Alexander,  Maryland;  S.  Alexander,  New 
Jersey;  A.  D.  Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G. 
Barnard.  United  States  Army,  Massachusetts;  W.  H.  C.  Bartlett, 
United  States  Military  Academy,  Missouri;  U.  A.  Boyden,  Massa- 
chusetts; Alexis  Caswell,  Bhode  Island;  William  Chauvenet,  Mis- 
souri; J.  H.  C.  Coffin,  United  States  Naval  Academy,  Maine;  J.  A. 
Dahlgren,  United  States  Navy,  Pennsylvania ;  J.  D.  Dana,  Connecti- 
cut; Charles  H.  Davis,  United  States  Navy,  Massachusetts;  George 
Engelmann,  Saint  Louis,  Mo.;  J.  F.  Frazer,  Pennsylvania;  Wol- 
cott  Gibbs,  New  York;  J.  M.  Gilliss,  United  Stats  Navy,  District 
of  Columbia;  A.  A.  Gould,  Massachusetts;  B.  A.  Gould,  Massa- 
chusetts; Asa  Gray,  Massachusetts;  A.  Guyot,  New  Jersey;  James 
Hall,  New  York;  Joseph  Henry,  at  large;  J.  E.  Hilgard,  at  large, 
Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S.  Hubbard,  United 
States  Naval  Observatory,  Connecticut;  A.  A.  Humphreys,  United 
States  Army,  Pennsylvania;  J.  L.  Le  Conte,  United  States  Army, 
Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania; 
M.  F.  Longstreth,  Pennsylvania ;  D.  H.  Mahan,  United  States  Mili- 
tary Academy,  Virginia;  J.  S.  Newberry,  Ohio;  H.  A.  Newton, 
Connecticut;  Benjamin  Peirce,  Massachusetts;  John  Bodgers,  United 
States  Navy,  Indiana;  Fairman  Rogers,  Pennsylvania;  R.  E.  Rogers. 
Pennsylvania;  W.  B.  Rogers,  Massachusetts;  L.  M.  Rutherford,  New 
York;  Joseph  Saxton,  at  large;  Benjamin  Silliman,  Connecticut; 
Benjamin  Silliman,  junior,  Connecticut;  Theodore  Strong,  New  Jer- 
sey; John  Torrey,  New  York;  J.  G.  Totten,  United  States  Army, 
Connecticut ;  Joseph  Winlock,  United  States  Nautical  Almanac,  Ken- 
tucky; Jeffries  Wyman,  Massachusetts;  J.  D.  Whitney,  California; 
their  associates  and  successors  duly  chosen,  are  hereby  incorporated, 
constituted,  and  declared  to  be  a  body  corporate,  by  the  name  of  the 
National  Academy  of  Sciences. 

Sec.  2.  And  he  it  further  enactedj  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
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regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or 
otherwise ;  to  provide  for  the  election  of  foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needful  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  Arid  he  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  Academy  shall,  whenever  called 
upon  by  any  Department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and  re- 
ports to  be  paid  from  appropriations  which  may  be  made  for  the 
purpose,  but  the  Academy  shall  receive  no  compensation  whatever 
for  any  services  to  the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AMENDMENTS. 
AN  ACT  To  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  eiuwted  hy  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  m  Congress  assembled^  That  the  act  to 
incorporate  the  National  Academy  of  Sciences,  approved  March 
third,  eighteen  hundred  and  sixty-three,  be,  and  the  same  is  hereby, 
so  amended  as  to  remove  the  limitation  of  the  number  of  ordinary 
members  of  said  academy  as  provided  in  said  act 

Approved,  July  14, 1870. 

AN  ACT  To  autliorize  the  National  Academy  of  Sciences  to  receive  and  hold 
trust  funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the 
Urdted  States  of  America  in  Congress  assembled ^  That  the  National 
Academy  of  Sciences,  incorporated  by  the  act  of  Congress  approved 
March  third,  eighteen  hundred  and  sixty-three,  and  its  several  sup- 
plements, be,  and  the  same  is  hereby,  authorized  and  empowered  to 
receive  bequests  and  donations  and  hold  the  same  in  trust,  to  be 
applied  by  the  said  academy  in  aid  of  scientific  investigations  and 
according  to  the  will  of  the  donors. 

Approved,  June  20,  1884. 


ANNUAL  REPORT 

OF  THE 

NATIONAL  ACADEMY  OF  SCIENCES. 


MEETINGS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  1911  the  academy  held  two  stated  meetings.  The 
first  was  the  regular  annual  meeting  held  at  Washington,  April  18  to 
20,  inclusive;  the  second,  the  autumn  meeting,  held  at  New  York, 
November  21  to  22,  inclusive. 

ANNUAL  MEETING. 

BUSINESS  SESSIONS. 

The  business  sessions  were  held  at  the  New  National  Museum, 
Washington,  D.  C,  April  18  to  20,  1911. 

Forty-four  members  were  in  attendance,  as  follows :  Messrs.  Ames, 
Beckerli  Billings,  Boas,  Campbell  (W.  W.),  Cattell,  Chittenden,  Clark 
(W.  B.),  Clarke  (F.  W.),  Clarke  (J.  M.),  Conklin,  Coulter,  Cross, 
Dall,  Dana,  Davis,  Farlow,  Gill,  Gooch,  Hague,  Hillebrand,  Holmes, 
Howell,  Iddings,  Lindgren,  Merriam,  Minot,  Morley,  Morse  (H.  N.), 
Moulton,  Nichols  (E.  L.),  Noyes  (A.  A.),  Noyes  (W.  A.),  OsIknii 
(H.  F.),  Osborne  (T.  B.),  Peirce  (B.  O.),  Remsen,  KSchuchert,  Tre- 
lease,  Walcott,  Webster,  Welch,  Woodward,  and  Wright. 

The  pi^sident  announced  the  death,  since  the  last  annual  meeting, 
of  the  following  members:  George  F.  Barker,  on  May  24,  1910;  C.  B. 
Comstock,  on  May  29,  1910;  Charles  A.  White,  on  June  29,  1910; 
William  H.  Brewer,  on  November  2,  1910 ;  Charles  O.  Whitman,  on 
December  6,  1910;  Henry  P.  Bowditch,  on  March  13, 1911,  and  S.  F. 
Emmons,  on  March  28,  1911. 

REPORT  OP  THE  HOME  SECRETARY. 

The  President  of  the  National  Academy  of  Sciences. 

Sib  :  I  have  the  honor  to  present  herewith  the  annual  report  of  the  home  sec- 
retary of  the  National  Academy  of  Sciences  for  the  year  ending  April  18,  1911. 
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The  annual  report  of  the  president'  of  the  academy  for  the  year  1910  was 
transmitted  to  the  United  States  Senate  February  11,  1911,  through  the  cour- 
tesy of  Senator  George  P.  Wetmore,  chairman  of  the  Joint  Committee  on  the 
Library.  The  edition  of  2,000  copies  authorized  by  law  of  Congress  was 
printed— 500  copies  for  the  use  of  the  Senate,  1,000  copies  for  the  use  of  the 
House  of  Representatives,  and  500  copies  for  distribution  by  the  National 
Academy  of  Sciences.  The  report  was  received  from  the  Government  Printing 
Office  April  13,  1911.  One-half  of  the  copies  received  have  been  distributed  to 
members  of  the  academy,  foreign  associates,  ^nd  those  institutions  and  refer- 
ence libraries  which  are  on  our  domestic  exchange  list  The  rest  of  the  limited 
edition  is  distributed  during  the  year  on  application  of  learned  societies  and  of 
the  members  of  the  academy,  and  a  small  number  is  usually  reserved  for  the 
future  use  of  the  members. 

Volume  X  of  the  scientific  memoirs  of  the  academy  has  been  completed  by 
the  printing  of  Memoir  7,  entitled  "Tables  of  Minor  Planets  Discovered  by 
James  C.  Watson,"  by  A.  O.  Leuschner,  and  prepared  for  publication  at  the 
expense  of  the  Watson  fund.  The  entire  volume  is  now  being  bound,  and  will 
be  sent  out  to  all  those  on  the  exchange  list  of  the  academy. 

No  biographical  memoirs  were  published  during  the  year. 

The  bequest  of  $50,000  "  for  the  general  uses  of  the  said  academy  *'  by  Mr. 
Alexander  Agassiz  was  paid  over  to  the  treasurer  of  the  academy  on  February 
4,  1911,  by  the  executors  of  his  will. 

At  the  annual  meeting  in  April,  1910,  Messrs.  D.  H.  Campbell,  Stanford 
University;  John  Dewey.  Columbia  University;  Jacques  Loeb,  Rockefeller 
Institute;  F.  R.  Moulton,  University  of  Chicago;  W.  A.  Noyes,  University  of 
Illinois;  T.  B.  Osborne,  Agricultural  E2xperiment  Station,  New  Haven,  Conn.; 
and  Charles  Schuchert.  Yale  University,  were  elected  to  membership  in  the 
academy. 

Giovanni  Schlaparelli,  of  the  University  of  Rome,  Italy,  was  elected  a  foreign 
associate  at  the  same  meeting. 

Eight  members  have  died  since  January  1,  1910:  Alexander  Agassiz,  on 
March  27,  1910;  George  F.  Barker,  on  May  24,  1910;  Henry  P.  Bowdltch,  on 
March  13,  1911;  William  H.  Brewer,  on  November  2,  1910;  C.  B.  Comstock, 
on  May  29,  1910;  S.  F.  Emmons,  on  March  28,  1911;  Charles  A.  White,  on 
June  29,  1910 ;  and  C.  O.  Whitman,  on  December  6,  1910. 

Of  our  foreign  associates  we  have  to  record  the  loss  of  Sir  William  Huggins, 
Robert  Koch,  Giovanni  Schlaparelli,  and  J.  H.  vant  HofT. 

There  are  now  112  active  members  on  the  membership  list,  1  honorary 
member,  and  41  foreign  assoclatea 

Arnold  Hague,  Hothe  Secretary, 

April  18,  1911. 

The  president  stated  that  on  the  death  of  Mr.  Emmons  on  March 
28,  1911,  and  by  the  authority  of  the  constitution,  he  had  appointed 
Mr.  Cross  to  act  as  treasurer  until  the  annual  meeting  of  the  academy 
beginning  April  18,  1911. 

REPORT  OP  THE  TREASURER. 

The  President  of  the  National  Academy  of  Sciences. 

Sir:  I  bave  the  honor  to  transmit  herewith  the  financial  report  of  the 
treasurer  of  the  National  Academy  of  Sciences  for  the  year  ending  April  18, 
1911. 
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Income. 

General 
fond. 

Bache 
fond. 

WatBOo 
fund. 

Draper 
fund. 

Smith 
fund. 

Balanoe  brought  Ibrward: 

$1,887.52 
4,000.00 

654.60 

565.00 

50,000.00 

77.00 

$1,522.78 
4,446.64 

2,829.55 

$1,498.60 

$628.28 

76a  12 

525.50 

$609.99 

InvMtod  inoomo r ,  „ , 

830.07 

R«oeipts: 

Interest 

1,250.20 

524.00 

Mmnber»'tftT 

Ag&asif  ftrtat^....      

Total 

57,184.12 

8,798.92 

2.743.80 

1,913.90 

2,054.06 

1,433.47 

20,250.66 
35,500.00 

2,273.61 

1,078.67 
5,446.64 

610.01 

2,129.79 
4.00 

221.47 

632.31 
1,060.12 

214.45 

Balanoe: 

959.54 

Invested  Income 

880.07 

Total 

57,184.12 

8,796.92 

2,743.80 

1.913.90 

2,054.06 

Income. 

Qould 
fund. 

Oibbs 
fund. 

Building 
fund. 

Comstock 
fund. 

Manh 
fund. 

Balance  brought  forward: 

Paffh,.,                           

$157.51 
1,900.00 

1,060.17 

$79.58 

$31.53 
200.00 

84.68 

$420.06 
600.00 

454.79 

$21.18 

Invested  Income 

Receipts: 

Interest 

183.66 

62.50 

M^^mberff' tax.  ...                ... 

Agassis  estate... 

Reimbursed 

Total 

3,116.68 

213.19 

316.11 

1,474.84 

83.68 

52.48 

1,164.25 
1,900.00 

4.36 
206.84 

18.42 

97.60 
200.00 

16.71 

368.18 
1,100.00 

1.50 

Balance: 

nesh 

82.18 

Tnyeipted  incmme. 

Total 

3,116.68 

213.19 

316.11 

1,474.84 

83.68 

Respectfully, 
Washington,  D.  C,  Afnil  18, 1911. 


Whitman  Cross,  Treasurer. 


The  auditing  committee,  composed  of  Messrs.  Gill  and  Dall,  pre- 
sented the  following  report: 

The  committee  appointed  to  audit  the  accounts  of  the  treasurer  hereby  certify 
that  they  have  examined  the  statements  of  expenditures,  receipts,  and  balances, 
and  find  them  to  correspond  to  the  vouchers  and  accounts  of  the  treasurer; 
also  that  they  have  examined  the  securities  and  papers  contained  in  the  box  of 
the  academy  at  the  American  Security  &  Trust  Co.*s  building,  and  have  found 
them  to  correq;)Qiid  to  the  list  furnished  by  the  treasurer. 

The  reports  of  the  auditing  committee  and  of  the  treasurer  were 
then  adopted. 
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REPORT  OP  THE  DIRECTORS  OP  THE  BACHB  PUND. 

Since  the  last  annual  meeting  the  following  grants  have  be^i  made  : 

No. 

156.  May  20,  1910.  Franz  Boas |800 

Investigation  of  head  forms  of  new-bom  children. 

167.  May  20.  1910.  John  A.  Parkhurst 500 

Photometric  and  spectroscopic  survey  of  circumpolar  stars. 

158.  June,  1910.  Louis  T.  More 600 

Ck>ntinuation  of  investigation  on  discharge  of  electricity  through 
gases;  radioactivity  and  electromagnetic  action  (second  appro- 
priation; first  made  in  May,  1908). 

169.  Dec.  9,  1910.  S.  F.  Acree 400 

Investigation  of  reactions  of  alkyl  halides  with  sodium  ethylate. 

160.  Jan.  25,  1911.  P.  W.  Bridgmnn 600 

Effects  of  high  pressure;  variation  of  freezing  point  of  liquids 
with  pressure;  compressibility  of  liquids  and  solids;  and  me- 
chanical properties  of  metals. 

161.  Feb.  2.  1911.  Francis  B.  Sumner 250 

Experiments  on  effects  of  external  conditions  on  growing  white 
mice. 

162.  Apr.  17,  1911.  E.  W.  Washburn 200 

To  prepare  and  measure  the  specific  conductance  of  pure  water. 

163.  Apr.  17,  1911.  Gilbert  N.  Lewis 500 

The  determination  of  the  electrode  potentials  of  the  alkali  metals 
and  of  the  metals  of  the  alkaline  eartha 

164.  Apr.  17,  1911.  Charles  C.  Adams 125 

For  the  expense  of  completing  and  preparing  for  publication  a 
paper  entitled  "  The  geographic  variations  and  relations  of  /o." 

Total 3, 275 

Prof.  S.  G.  Chandler  has  resigned  from  the  board,  the  resignation  to  take 
effect  at  the  close  of  the  present  meeting  of  the  academy.  His  successor  has 
not  yet  been  chosen. 

Seth  C.  Chaitdleb. 

Chables  S.  Minot. 

IBA  RkMSEN. 

REPORT  OF  THE  TRUSTEES  OF  THE  WATSON  PUND. 

The  trustees  of  the  Watson  fund  respectfully  report  progress  under  the 
appropriation  of  April  19,  1910,  of  $2,700  to  be  expended  for  the  computation 
of  tables  of  the  minor  planets  discovered  by  Prof.  James  C.  Watson.  This 
work  has  been  under  the  direction  of  Prof.  Armin  O.  Leuschner,  of  the  Uni- 
versity of  California.  Two  allotments  of  $190  each  have  been  forwarded  by 
the  treasurer  to  Prof.  Leuschner.  Of  this  $369.25  has  been  expended  np  to 
April  1,  1911,  as  shown  by  vouchers  in  possession  of  the  chairman  of  the 
trustees.  The  work  has  been  seriously  ddayed  by  two  circumstances :  First, 
by  the  resignation  at  the  beginning  of  computations  of  Mr.  Champreux,  one 
of  the  two  computers  who  had  been  engaged,  thus  crippling  the  plan  of  dupli- 
cate computations  until  another  computer  could  be  trained.  Second,  on  account 
of  the  serious  Illness  of  Prof.  Leuschner,  beginning  November  29,  firom  which 
he  is  now  favorably  convalescent  Meanwhile,  with  valuable  assistance  in 
direction  of  the  work  from  Prof.  Russell  Tracy  Crawfbrd,  some  computations 
not  requiring  full  duplication  have  been  effected. 
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During  the  year  tables  of  12  of  tbe  Watson  planets  have  been  published  by 
the  academy  in  Volume  X  of  its  Memoira  These  had  been  completed  and  pre- 
pared for  press  under  a  former  appropriation. 

Prof.  Leuschner  confidently  expects  to  resume  work  under  the  original  plan, 
with  computers  in  duplicate,  on  July  1,  at  the  end  of  the  present  academic  year. 

Lewis  Bobs,  Chairman. 
W.  L.  Elkin. 
Edwin  B.  Fbost. 
DRAPER  FUND. 

For  the  Draper  Fund  Mr.  W.  W.  Campbell  announced  that  the 
medal  awarded  by  the  academy  at  the  last  annual  meeting  had  been 
prepared  and  would  be  presented  to  Mr.  Charles  Greeley  Abbot 
during  the  annual  subscription  dinner  on  Wednesday  evening,  April 
19, 1911,  at  the  Cosmos  Club. 

J.   LAWRENCE  SMITH    FUND. 

To  the  National  Acaoem t  of  Sciences  : 

The  academy  has  made  three  grants  from  the  J.  Lawrence  Smith  fund,  from 
which  final  reports  are  yet  to  be  received. 

One  grant  of  $400  was  made  to  assist  in  a  research  by  Prof.  C.  C.  Trowbridge, 
of  Columbia  University,  on  the  nature  of  the  luminous  trains  of  meteors.  He 
reports  considerable  progress. 

Another  of  $400  was  in  aid  of  a  study  of  certain  meteorites  by  Dr.  E.  O. 
Hovey,  of  the  American  Museum  of  Natural  History.  He  reports  that  he  has 
been  much  delayed  in  this  research. 

The  third  grant  of  $200  was  made  last  November  in  aid  of  a  research  by 
Dr.  George  P.  Merrill,  of  the  United  States  National  Museum,  as  to  the  presence 
or  absence  of  certain  elem&its  reported  as  occurring  in  small  quantities  in 
meteorites.    This  research  is  well  advanced  toward  completion. 

The  unexpended  income  from  the  fund  now  available  for  grants  amounts  to 

$859.54. 

Respectfully  submitted. 

Edward  W.  Morley,  Chairman. 

REPORT  OP  THE  BOARD  OP  DIRECTORS  OP  THE  GOULD  PUND. 

The  income  of  this  fund  is  by  resolution  of  its  directors  devoted  to  the  sup- 
port of  the  Astronomical  Journal,  and  an  appropriation  of  $1,000  was  made 
in  November,  1909,  for  that  purpose.  A  small  balance  of  this  allotment  still 
remains.  The  Journal  has  been  regularly  published,  16  numbers  having  been 
issued  since  the  publication  was  turned  over  to  the  Dudley  Observatory,  under 
its  director.  This  completes  volume  26.  A  full  accounting,  with  vouchers,  will 
shortly  be  submitted  to  the  directors  of  the  fund. 

A  grant  of  $50  was  made  in  April,  1911,  to  Mr.  Paul  S.  Yendell,  of  Dor- 
chester, Mass.,  for  aid  in  his  work  upon  variable  stars. 

Lewis  Boss,  Chairman. 
G.  W.  Hill. 
S.  G.  Ghandlee. 
BARNARD  MEDAL. 

For  the  Barnard  Medal  committee  the  home  secretary  announced 
that  the  recommendation  of  the  academy  at  the  last  annual  meeting, 
nominating  Mr.  Ernest  Rutherford,  of  the  University  of  Manchee- 
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ter,  England,  as  the  recipient  of  the  medal,  had  been  favorably  acted 
upon  by  the  trustees  of  Columbia  University  and  that  the  medal 
had  been  awarded. 

GIBBS    FUND. 

For  the  Gibbs  fund  the  president  announced  that  no  further  report 
was  possible  than  that  the  fund  had  been  restored  to  its  full  amount 
and  that  an  income  was  now  available. 

COMSTOCK  FUND. 

For  the  Comstock  fund  Mr.  E.  L.  Nichols  stated  that  the  committee 
had  no  report  to  make. 

PALBONTOLOGIC   CORRELATION. 

Mr.  Osborn,  chairman  of  the  vertebrate  section  of  the  committee 
on  paleontologic  correlation,  stated  that  an  appropriation  of  $500 
had  been  made  for  the  purposes  of  the  committee  from  the  Bache 
fund,  that  his  own  work  in  connection  with  the  general  subject  of 
paleontologic  correlation  had  been  the  publication  of  The  Age  of 
Mammals,  a  work  entirely  devoted  to  correlation,  but  for  which  he 
did  not  desire  to  make  any  draft  on  the  Bache  fund,  and  that  the 
secretary,  Mr.  W.  D.  Matthew,  had  been  placed  at  some  expense  in 
correspondence  with  the  foreign  members  of  the  committee.  He 
reported  that  the  only  actual  progress  made  by  the  committee  was  the 
publication  by  Dr.  Louis  Dollo  of  a  paper  on  the  correlation  of  the 
Tertiaries  of  Belgium. 

REPORT   OF   COMMITTEE   ON    SUBDIVISION   OF    COMMITTEES   ON    BIOLOGY 

AND  ANTHROPOLOGY. 

To  THE  Council  : 

The  committee  appointed  to  consider  a  more  appropriate  division  of  the 
committees  on  biology  and  anthropology  submits  the  following  report : 

That  the  present  committees  on  biology  and  anthropology  be  subdivided  into 
four  committees,  as  follows:  (a)  Botany,  (&)  zoology  and  animal  morphology, 
(c)  physiology  and  pathology,  ((f)  anthropology  and  psychology. 

In  making  these  recommendations  the  committee  consider  that  these  academy 
committees  are  formed  mainly  for  the  purpose  of  obtaining  opinions  of  experts 
on  the  merits  of  the  candidates. 
Respectfully  submitted. 

J.  S.  BnxiNGS,  Chairman, 
C.  D.  Waloott. 
W.  H.  Welch. 

HENBY   FAntFIELD   OSBOBlf. 

Russell  H.  CHrrrENDEif. 

The  report  was  referred  to  the  council,  by  which  it  was  adopted, 
and  the  president  announced  that  the  council  had  approved  the  ap- 
pointment of  the  following  members  as  chairmen  of  the  new  com- 
mittees :  Mr.  Trelease,  of  Uie  committee  on  botany ;  Mr.  Conklin,  of 
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the  committee  on  zoology  and  animal  morphology ;  Mr.  Chittenden, 
of  the  committee  on  physiology  and  pathology ;  Mr.  Holmes  of  the 
committee  on  anthropology  and  psychology. 

REPORT   ON    INVESTMENTS. 

The  academy  adopted  the  following  resolution : 

Resolved,  That  the  treasurer  be  requested  to  report  to  the  council  regarding 
the  existing  Investments  of  the  funds  of  the  academy,  and  to  accompany  this 
report  with  expert  opinion  as  to  the  present  value  of  the  Investments,  his 
opinion  to  be  based  either  on  existing  records  In  his  possession  or  on  new  expert 
examination. 

NEW  RULES  ADOPTED. 

The  following  new  rules  were  adopted  by  vote  of  the  academy : 
Rule  XXI.  The  fiscal  year  of  the  academy  shall  end  on  December  31  of 
each  year. 

Rule  XXII.  The  annual  reports  of  the  committees  on  research  funds  shall, 
80  far  as  the  academy  has  authority  to  determine  their  form,  give  a  current 
number  to  each  award,  stating  the  name,  position,  and  address  of  the  recip- 
ient, the  subject  of  research  fbr  which  the  award  is  made,  and  the  sum 
awarded;  and  In  later  annual  reports  the  status  of  the  work  accomplished 
under  each  award  previously  made  shall  be  announced,  until  the  research  Is 
completed,  when  announcement  of  Its  completion  and,  If  published,  the  title 
and  place  of  publication  shall  be  stated,  and  the  record  of  the  award  shall  be 
reported  as  closed. 

AMENDMENT  TO  RULE  VIII. 

The  following  amendment  to  Rule  VIII  of  the  academy  was 
adopted  by  vote  of  the  academy : 

Rule  VIII.  The  death  of  members  shall  be  announced  by  the  president  on 
the  first  day  of  a  meeting.  A  member  shall  then  be  selected  by  the  president 
to  furnish  a  biographical  notice  of  the  deceased  at  the  next  stated  meeting. 
If  such  notice  be  not  then  furnished,  another  member  may  be  selected  by  the 
president  in  place  of  the  first,  and  so  on  until  the  duty  is  performed. 

ACTING    FOREIGN    SECRETARY. 

The  president  announced  that  in  accordance  with  the  authority 
conferred  upon  him  by  the  action  of  the  council  and  the  academy, 
he  had  appointed  Mr.  H.  F.  Osbom  as  acting  foreign  secretary  to 
act  during  the  absence  from  the  country  of  Mr.  Hale. 

FINANCE  COMMITTEE. 

The  academy  adopted  the  following  resolution : 

Resolved,  That  a  finance  committee  of  three  members  be  appointed  by  the 
president,  of  which  the  treasurer  shall  be  one,  and  that  the  duties  of  the 
finance  committee  shall  be  to  approve  of  new  Investments,  make  recommenda- 
tions to  the  council  on  the  financial  affairs  of  the  academy,  and  to  report  on 
such  matters  as  may  be  referred  to  the  committee  by  the  council. 
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COMMITTEE  ON  TRUST  FUNDS. 

Mr.  Woodward,  chairman  of  the  committee  on  trust  funds,  stated 
that  the  committee  appointed  by  the  president  to  consider  the  ques- 
tion of  the  allotment  of  grants  from  the  research  funds  of  the  acad- 
emy and  to  make  recommendations  with  respect  thereto  was  able  to 
make  the  following  preliminary  report: 

The  conclusions  to  which  the  present  committee  has  arrived  are  the  fol- 
lowing : 

First.  That  the  academy  should  take  the  initiative  in  the  organization  and 
conduct  of  research.  It  should  not  wait  for  applications  or  for  suggeetionB  to 
come  in  wholly  from  the  outside.  Such  suggestions  should  be  urged,  but  the 
academy  should  not  relegate  itself  to  the  function  of  a  mere  disbursing  organi- 
zation; it  should  seek  rather  to  determine  what  projects  are  worthy  of  inves- 
tigation and  how  the  funds  may  l>e  most  judiciously  administered. 

Second.  The  academy  should  ask  for  and  require  a  system  of  annual  reports 
of  progress  from  all  those  to  whom  grants  have  been  made  from  the  funds  of 
the  academy. 

Third.  There  should  be  separate  reports  from  each  of  the  committees  in 
charge  of  the  various  trust  funds,  but  there  should  also  be  a  general  conunittee 
on  trust  funds,  which  should  be  in  frequent  conference  with  the  separate  com- 
mittees, and  this  general  committee  should  also  make  its  annual  report  and 
recommendations  to  the  academy. 

AMENDMENTS  TO  THE  CONSTITUTION. 

The  following  amendments  to  the  constitution  having  for  their  ob- 
ject the  elimination  of  the  indiscriminate  use  of  the  words  "  meet- 
ings "  and  "  sessions  "  by  using  the  term  "  meeting  "  for  the  larger 
group  composed  of  business  or  scientific  sessions,  and  adopted  in 
committee  of  the  whole  at  the  autumn  meeting  in  St.  Louis,  were 
adopted  by  vote  of  the  academy. 

Note. — Words  and  phrases  In  brackets  are  omitted  and  words  in  italics 
inserted. 

CONSTITUTION   OF  THE   NATIONAL  ACADEMY. 


ARTICLE  I.—OF  MEMBERS. 


Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  [sessions]  tneetingg 
of  the  academy,  wish  to  resign  the  duties  of  active  membership  may,  at  their 
own  request,  be  transferred  to  the  roll  of  honorary  members  by  a  vote  of  the 
academy. 


ARTICLE  II.— OP  THE  OFFICERS. 

SBcnoN  1.  The  ofDcers  of  the  academy  shall  be  a  presideit,  a  vice  president,  a 
foreign  secretary,  a  home  secretary,  and  a  treasurer,  all  of  whom  shall  be 
elected  for  a  term  of  six  years,  by  a  majority  of  votes  present,  at  the  first 
stated  [sesBion]  meetimg  after  the  expiration  of  the  current  terms,  provided 
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that  existing  officers  retain  tlieir  places  until  tlielr  successors  are  elected.  In 
case  of  a  vacancy,  the  election  for  six  years  shall  be  held  in  the  same  manner 
at  the  [session]  meeting  wh«i  such  vacancy  occurs,  or  at  the  next  stated  [ses- 
sion] meeting  thereafter,  as  the  academy  may  direct  A  vacancy  In  the  office 
of  treasurer  or  home  secretary  may,  however,  be  filled  by  appointment  of  the 
president  of  the  academy  until  the  next  stated  [session]  meeting  of  the 
academy. 

Sec.  3.  The  president  of  the  academy,  or,  in  case  of  his  absence  or  inability 
to  act,  the  vice  president,  shall  preside  at  the  meetings  of  the  academy  and  of 
the  council ;  shall  name  all  committees  except  such  as  are  otherwise  especially 
provided  for;  shall  refer  investigations  required  by  the  Government  of  the 
United  States  to  members  especially  conversant  with  the  subjects  and  report 
thereon  to  the  academy  at  its  [session]  meeting  next  ensuing;  and,  with  the 
council,  shall  direct  the  general  business  of  the  academy. 

It  shall  be  competent  for  the  president.  In  special  cases,  to  call  in  the  aid, 
upon  committees,  of  experts  or  men  of  special  attainments  not  members  of  the 
academy. 

Sec  4.  The  foreign  and  home  secretaries  shall  conduct  the  correspondence 
proper  to  their  respective  departments,  advising  with  the  president  and  council 
In  cases  of  doubt,  and  reporting  their  action  to  the  academy  at  one  of  the  stated 
[sessions]   meetings  In  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  members  of 
the  place  and  time  of  all  meetings,  of  all  nominations  for  membership,  and  of  all 
proposed  amendments  to  the  constitution. 

The  minutes  of  each  [session]  meeting  shall  be  duly  engrossed  before  the  next 
stated  [session]  meeting  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements  of  the 
academy,  giving  such  bond  and  furnishing  such  vouchers  as  the  council  may 
require.  He  shall  collect  all  dues  from  members,  and  keep  a  set  of  books  show- 
ing a  full  account  of  receipts  and  disbursements.  He  shall  present  a  general 
report  at  the  [April  session]  annual  meeting.  He  shall  be  the  custodian  of  the 
corporate  seal  of  the  academy. 

ARTICLE  III.— OF  THE  MEETINGS. 

Section  1.  The  academy  shall  hold  one  stated  [session]  meeting  in  each  year, 
called  the  annual  meeting,  in  the  city  of  Washington,  beginning  on  the  third 
Tuesday  In  April,  and  another,  called  the  autumn  meeting,  may  be  held  at  such 
place  and  time  as  the  council  shall  determine. 

Special  [sessions]  business  meetings  of  the  academy  may  be  called,  by  order 
of  eight  members  of  the  council,  at  such  place  and  time  as  may  be  designated 
In  the  call. 

[Scientific  sessions]  Special  scientific  meetings  of  the  academy  may  be  held 
at  times  and  places  to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  [dally]  session  of  a  meet- 
ing shall  be  recorded  In  the  minutes,  and  the  members  present  at  any  [meeting] 
session  shall  constitute  a  quorum  for  the  transaction  of  business. 

Seo.  3.  Scientific  [meetings]  sessions  of  the  academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public;  [those] 
sessions  for  the  transaction  of  business  shall  be  closed. 

Sec  4.  [The]  Stated  meetings  of  the  council  shall  be  held  during  the  stated 
or  special  [sessions]  meetings  of  the  academy.    Sj;)ecial  [sessions]  meetings  of 

30645*— S.  Doc.  343, 62-2 2 


18  REPORT  OF  THE   NATIONAL  ACADEMY  OF  SCIENCES. 

the  council  may  be  conv^ied  at  the  call  of  the  president  and  two  members  of 
the  council,  or  of  four  members  of  the  council. 


ARTICLE  IV.— OF  ELECTIONS  AND  RESIGNATIONS. 


Sec.  3.  The  election  of  the  six  members  of  the  council  shall  be  as  follows : 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council  to  be 
elected,  of  whom  two  shall  serve  for  three  years,  two  for  two  years,  and  two 
for  one  year,  their  respective  terms  to  be  determined  by  lot.  Each  year  there- 
after the  terms  of  two  members  shall  expire,  and  their  successors,  to  serve  for 
three  years,  shall  be  elected  at  the  [first  stated  session]  annual  meeting  in 
each  year. 

Sec.  4.^  The  academy  shall  be  divided  by  the  council  into  standing  commit- 
tees representing  the  principal  branches  of  scientific  research.  A  member  may 
be  assigned  to  more  than  one  of  these  committees.  The  president  of  the 
academy  shall  appoint,  subject  to  the  approval  of  the  council,  a  member  of 
each  committee  as  its  chairman,  who  shall  be  responsible  for  the  work  of  the 
committee. 

Nominations  to  membership  In  the  academy  shall  be  made  In  writing,  ap- 
proved by  a  majority  of  the  members  of  the  committee  on  the  [subject]  branch 
of  research  in  which  the  person  nominated  Is  eminent,  or  by  a  majority  of  the 
council  in  case  there  is  no  committee  on  the  subject  The  nominations  shall  be 
sent  to  the  home  secretary  by  the  chairman  of  the  committee  before  January  1 
of  the  year  In  which  the  election  Is  to  be  held,  and  each  nomination  shall  be 
accompanied  by  a  list  of  the  principal  contributions  of  the  nominee  to  science. 
This  list  shall  be  printed  by  the  home  secretary  for  distribution  among  the 
members  of  the  academy. 

Sec.  5.^  Election  [to  membership  shall  be  held  as  described  below]  of  mem- 
bers shall  be  held  at  the  annual  meeting  in  Washington  in  the  following  man^ 
ner:  There  shall  be  two  ballots — a  preference  ballot,  which  may  be  prepared 
either  before  or  at  the  annual  meeting  and  must  be  transmitted  to  the  home 
secretary,  and  a  final  ballot  to  be  taken  at  the  meeting. 

[1.]  Preference  ballot' — Each  member  may  inscribe  on  a  ballot  not  more  than 
10  names  of  nominees  selected  from  the  submitted  list.  A  list  of  the  nominees 
shall  then  be  prepared,  on  which  the  names  shall  be  entered  in  the  order  of 
the  number  of  votes  received  by  each.  In  case  two  or  more  nominees  should 
have  the  same  number  of  votes  on  this  preference  list,  the  order  in  which  they 
shall  be  placed  on  the  list  shall  be  determined  by  a  majority  vote  of  those 
present 

[2.]  Final  baUot.*—A  vote  shall  first  be  taken  on  the  nominee  who  appears 
first  on  the  preference  list,  and  he  shall  be  declared  elected  if  he  receive  two- 
thirds  of  the  votes  cast  and  not  less  than  20  votes  in  all,  provided  that  the  num- 
ber of  members  of  the  academy  be  not  150  or  over,  in  which  case  to  be  declared 
elected  he  must  receive  four-fifths  of  the  votes  cast  and  not  less  than  25  yotes 
in  all.  A  vote  shall  then  be  taken  in  similar  manner  on  the  nominee  standing 
second  on  the  preference  list,  and  so  on  until  all  the  nominees  on  the  preference 
list  shall  have  been  acted  on,  or  until  10  nominees  shall  have  been  elected. 

[Election  of  members  shall  be  held  at  the  regular  stated  session  of  each  year 
held  in  Washington,  and]  Not  more  than  10  members  shall  be  elected  at  [that 
session]  one  awnual  meeting. 

^The  paragraph  formerly  appearing  at  the  head  of  section  5  has  been  placed  as  th« 
first  paragraph  under  section  4,  without  farther  change. 
'Italic  side  headings  have  always  been  in  constitntlon. 
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Before  and  dniing  elections  a  discussion  of  the  merits  of  nominees  will  be 
in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  majority  vote 
of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  personally  or  in 
writing,  l>efore  the  close  of  the  next  stated  [session]  meeting  after  the  date 
of  his  election.  Otherwise,  on  proof  that  the  secretary  has  formally  notified 
him  of  his  election,  his  name  shall  not  be  entered  on  the  roll  of  members. 

Sec.  7.  The  election  of  foreign  associates  shall  be  in  the  following  manner : 

Foreign  associates  may  be  nominated  by  the  council  and  may  be  elected  at 
the  [regular  stated  session  of  each  year,  held  in  Washington,]  atmual  meeting 
by  a  two-thirds  vote  of  the  members  present  Bach  member  shall  indicate 
on  a  ballot  those  names  for  which  he  votes,  and  those  nominees  whose  names 
appear  on  two-thirds  of  the  votes  cast  shall  be  declared  elected.  A  list  of  those 
nominated  shall  be  s^t  to  all  members  of  the  academy  with  the  notice  of  the 
meeting  at  which  the  election  is  to  be  held. 

Recommendations  for  nomination  of  foreign  associates  may  be  sent  to  the 
home  secretary  at  any  time. 

•  ***•*• 

ARTICLE  v.— OP  SCIENTIFIC  COMMUNICATIONS,  PUBLICATIONS,  AND  REPORTS. 

Sec.  1.  Communications  on  scientific  subjects  shall  be  read  at  scientific 
[meetings]  sessUma  of  the  academy,  and  papers  by  any  member  may  be  read 
by  the  author  or  by  any  other  member,  notice  of  the  same  having  been  pre- 
viously given  to  the  secretary. 

Sec.  2.  Any  member  of  the  academy  may  read  a  paper  from  a  person  who  is 
not  a  member,  and  shall  not  be  considered  responsible  for  the  facts  or  opinions 
expressed  by  the  author,  but  shall  be  held  responsible  for  the  propriety  of  the 
paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the  [presi- 
dent, with  the  advice  of  the]  council  or  of  the  committee  of  arrangements. 

Sec  4.  Propositions  for  investigations  or  reports  by  the  academy  shall  be  sub- 
mitted to  the  council  for  approval,  except  thdse  requested  by  the  Government 
of  the  United  States,  which  shall  be  acted  on  by  the  president,  who  will  in 
such  cases  report  their  results  to  the  Government  as  soon  as  obtained  and  to 
the  academy  at  its  next  following  stated  [session]  meeting. 

Sec.  6.  An  annual  report  to  be  presented  to  Ck)ngress  shall  be  prepared  by  the 
president,  and  before  its  presentation  submitted  by  him,  first  to  the  council 
and  afterwards  to  the  academy,  at  one  of  the  stated  [sessions]  meetings, 

ARTICLE  VII.— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only  at  a  stated 
[session]  meeting  of  the  academy.  Notice  of  a  proposition  for  such  a  change 
must  be  given  at  a  stated  [session]  meeting,  and  shall  be  referred  to  the  coun- 
cil, which  may  amend  the  proposition,  and  shall  report  thereon  to  the  academy. 
Its  report  shall  be  considered  by  the  academy  in  committee  of  the  whole  for 
amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  wholes  shall  be 
voted  on  at  the  next  stated  [session]  meeting,  and  if  it  receives  two-thirds  of 
the  votes  cast  it  shall  be  declared  adopted. 
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Absent  m^nbers  may  send  their  votes  on  pending  changes  in  the  constitution 
to  the  home  secretary  in  writing,  and  such  votes  shall  be  counted  as  if  the 
members  were  present 

ELECTION  OF  TREASURER. 

Ml*.  Whitman  Cross  was  elected  treasurer  of  the  academy,  to  serve 
for  the  term  of  six  years  ending  with  the  annual  meeting  in  1917. 

ELECTION  OF  MEMBERS  OF  THE  COUNCIL. 

Messrs.  E.  G.  Conklin  and  A.  A.  Noyes  were  elected  members  of  the 
council  for  the  term  of  three  years  ending  with  the  annual  meeting 
in  1914. 

ELECTION  OF  NEW  MEMBERS. 

The  following  men  were  elected  to  membership  in  the  academy: 
E.  E.  Barnard,  of  Yerkes  Observatory;  B.  B.  Boltwood,  of  Yale 
University ;  Arthur  L.  Day,  of  the  Geophysical  Laboratory  at  Wash- 
ington, D.  C. ;  Edwin  H.  Hall,  of  Harvard  University ;  R.  A.  Har- 
per, of  the  University  of  Wisconsin;  John  F.  Hayford,  of  North- 
western University ;  James  F.  Kemp,  of  Columbia  University ;  J.  O. 
Stieglitz,  of  the  University  of  Chicago;  and  E.  B.  Van  Vleck,  of  the 
University  of  Wisconsin. 

ELECTION  OF  FOREIGN  ASSOCIATES. 

The  following  men  were  elected  foreign  associates  of  the  academy: 
Ernest  Rutherford,  of  the  University  of  Manchester,  England,  and 
Vito  Volterra,  of  the  University  of  Rome,  Italy. 

SCIENTIFIC  SESSIONS. 

The  scientific  sessions  were  held  in  the  United  States  National 
Museum,  Washington,  D.  C,  April  18  to  20, 1911. 

APRIL    x8. 

On  the  motions  of  the  brighter  helium  stars.    W.  W.  Campbell. 

Ueport  of  progress  iu  spectrographic  determinations  of  stellar  motions.    W.  W. 

Campbell. 
The  evolution  of  periodic  solutions  of  the  problem  of  three  bodie&     F.   U. 

Moulton. 
Mechanical  quadratures.    G.  F.  Becker. 
Corollaries  of  the  theory  of  isostasy.    W.  M.  Davis. 
On  the  origin  of  the  peaks  of  maximum  pressure  in  the  midst  of  the  permanent 

tropical  oceanic  highs.    W.  J.  Humi^reys  (introduced  by  Cleveland  Abbe). 

APRIL  19. 

The  outlook  of  petrology.    J.  P.  Iddlngs. 

The  orogenlc  development  of  the  northern  Sierra  Nevada.    Waldemar  Lindgroi. 
Biological  conclusions  drawn  from  the  evolution  of  the  Tltanotheres.    H.  F. 
Osbom. 


AUTUMN   MEETING,   1911.  21 

A   geological   reconnoissance   in   the   Rocky   Mountains   of   British   Columbia. 

Chas.  D.  Walcott. 
CJomparative  study  of  the  early  stages  of  vertebrates.    C.  S.  Minot. 

APRIL  20. 

Restorations  and  ontogeny  of  the  Euryi)terids.    J.  M.  Clarke. 

Infantile  paralysis  and  its  mode  of  transmission.     Simon   Flexuer   (read  by 

C.  S.  Minot). 
Studies  of  the  pulmonary  circulation.    Horatio  Wood,  Jr.  (introduced  by  H.  C. 

Wood). 
Aristotle's  History  of  An/juals.    Theo.  Gill. 

Changes  in  bodily  form  of  descendants  of  immigrants.    Franz  Boas. 
Classification  of  Slioshonean  tribes.     C.  Hart  Merriam. 
The  outside  and  the  inside  of  the  Yoseniite  Indian.     C.  Hart  Merriam. 

READ  BY  TITLE. 

Experimental  investigation  on  reflection  of  light  at  certain  metal-liquid  sur- 
faces.    Lynde  P.  Wheeler  (introduced  by  C.  S.  Hastings). 

A  further  study  of  columbic  and  tantallic  oxides.     E.  F.  Smith. 

A  new  reptile  from  the  Newark  beds.     W'.  B.  Scott. 

Cell  size  and  nuclear  size.    E.  G.  Conklin. 

The  cause  of  death  of  the  unfertilized  egg  and  the  cause  of  the  life-saving  action 
of  fertilization.     Jacques  Loeb. 

An  American  Lepidostrobus.     J.  ^I.  Coulter. 

yotes  on  New  England  Mollusca.     E.  S.  Morse. 

Biographical  memoir  of  W.  H.  C.  Bartiett.     E.  S.  Holden. 

Biographical  memoir  of  C.  B.  Comstock.     H.  L.  Abbot. 

Biographical  memoir  of  S.  W.  Johnson.     T.  B.  Osborne. 

Biographical  memoir  of  Benjamin  Silliman,  1816-18.S5.    A.  W,  Wright. 

Biographical  memoir  of  James  H.  Trumbull.    A.  W.  Wright. 

Biographical  memoir  of  C.  A.  White.     Wm.  H.  Dall. 

Biographical  memoir  of  Joseph  I^idy.     Henry  Fairfield  Osbom. 

AUTUMN  MEETING. 

The  autumn  meeting  was  held  at  New  York,  November  21  and  22, 
1911. 

Fifty-six  members  were  in  attendance,  as  follows:  Becker,  Bil- 
lings, Boltwood,  Boss,  Cattell,  Chandler  (C.  F.),  Chittenden,  Clark 
(W.  B.),  Clarke  (F.  W.),  Clarke  (J.  M.),  Conklin,  Councilman, 
Cross,  Dana,  Dewey,  Elkins,  Farlow,  P'lexner,  Gill,  Hague,  Harper, 
Hastings,  Holmes,  Iddings,  Kemp,  Lindgren,  Loeb,  Mall,  Mark, 
Minot,  Mitchell,  Morgan,  Morley,  Morse  (E.  S.)?  Nichols  (E.  L.). 
Noyes  (A.  A.),  Osbom  (H.  F.),*^ Osborne  (T.  B.),  Pickering,  Prud- 
den,  Pumpelly,  Pupin,  Remsen,  Schuchert,  Scott,  Story,  Thomson, 
Trelease,  Verrill,  Walcott,  Welch,  Wells,  Wilson,  Wright. 

BUSINESS  SESSIONS. 

The  budness  sessions  were  held  in  the  New  York  Public  Library, 
November  21  and  22,  1911. 
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AGASSIZ   MEDAL. 

The  president  announced  the  receipt  by  the  academy  of  a  trust 
fund  of  $0,000,  offered  by  Sir  John  Murray  for  the  purpose  of  found- 
ing an  Alexander  Agassiz  gold  medal,  which  shall  be  awarded  to 
scientific  men  in  any  part  of  the  world  for  original  contributions  to 
the  science  of  oceanography,  and  stated  that  he  had  appointed 
Messrs.  Holmes,  Hague,  and  Remsen  as  a  committee  on  the  medal 
in  question.  The  academy  moved  a  vote  of  thanks  to  Sir  John 
Murray  for  his  action,  approved  the  action  of  the  president  in  ap- 
pointing the  committee,  and  adopted  a  resolution  giving  the  com- 
mittee power  to  act. 

SEMICENTENNIAL  ANNIVERSARY. 

The  president  announced  that  by  the  authority  of  the  academy  he 
had  appointed  the  following  committee  on  the  preparation  of  the 
semicentennial  anniversary  volume:  Messrs.  Hague  (chairman),  Wal- 
cott,  Trelease,  Councilman,  and  Chittenden. 

The  president  announced  that  by  the  authority  of  the  academy 
he  had  appointed  the  following  committee  on  the  celebration  of  the 
semicentennial  anniversary  of  the  academy:  Messrs.  Conklin  (chair- 
man) ,  W.  B.  Clark,  and  Day.  The  committee  was  instructed  by  vote 
of  the  academy  to  follow  the  general  suggestions  contained  in  the 
report  of  the  committee  on  the  semicentennial  volume  issued  under 
date  of  April  18, 1908. 

CONSTITUTIONAL    AMENDMENT    ON    INVESTMENTS. 

rhe  following  constitutional  amendment  was  recommended  by  the 
council  and  adopted  in  committee  of  the  whole  for  presentation  to  the 
next  annual  meeting,  in  1912: 

All  investments  shaU  be  made  by  the  treasurer  in  the  corporate  name  of  the 
academy  with  the  approval  of  a  finance  committee  of  three  members,  to  be 
appointed  annually  by  the  president,  of  which  the  treasurer  shall  be  one. 
Investments  shall  be  made  in  bonds  of  the  United  States,  in  State  bonds,  or 
bonds  or  notes  secured  by  first  mortgages  on  real  estate,  in  investments  legal 
for  savings  banks  under  the  laws  of  Massachusetts  or  New  York,  or  in  other 
bonds  recommended  to  the  treasurer  by  the  fiscal  advisors  of  the  academy. 

The  council  shall,  at  Its  annual  meeting  in  each  year,  designate  one  bank 
or  trust  company  in  Washington  D.  C,  and  one  in  New  York  City,  to  act,  when 
requested  by  the  treasurer,  as  the  fiscal  advisors  of  the  academy. 

The  treasurer  shall  have  the  authority,  with  the  approval  of  the  finance 
committee,  to  change  any  investment  held  by  him  in  the  corporate  name  of  the 
academy. 

REPORT  ON  INVESTMENTS. 

The  treasurer  presented  the  report  on  investments  asked  for  by 
the  academy  at  the  last  annual  meeting.  The  report  was  adopted 
and  placed  on  file. 
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J.  LAWRENCE  SMITH  FUND. 

n  the  recommendation  of  the  chairman  of  the  J.  Lawrence 
it\\  fu-nd  the  academy  voted  an  additional  grant  of  $200  to  Dr. 
»rge  P.  Merrill  for  the  continuation  of  his  investigations  on  ele- 
\ts  reported  to  occur  in  very  small  quantities  in  meteorites. 

AMENDMENT  TO  RULE  III. 

lule  3  was  amended  by  vote  of  the  academy  to  read  as  follows : 

II.  Tlie  accounts  of  the  treasurer  shall,  between  January  1  and  January  15 
3ach  year,  be  audited  by  a  committee  of  three  members,  to  be  appointed  by 
president  at  the  autumn  meeting  of  the  academy.  The  auditing  committee 
y  employ  an  expert  accountant  to  examine  the  books  of  the  treasurer.  This 
amlttee  shall  inspect  and  verity  the  bonds,  securities,  and  other  property  in 
i  custody  of  the  treasurer  and  shall  compare  the  expenditures  with  the 
achers  tberefor.  The  annual  report  of  the  treasurer  shall  be  published  with 
it  of  tlie  president  to  Congress.  The  reports  of  the  treasurer  and  auditing 
uimittee  shall  be  presented  to  the  academy  at  the  annual  meeting. 

SCIENTIFIC  SESSIONS. 
NOVEMBER   3Z. 

ode  of  Infection  in  Infantile  paralysis.    Simon  Flexner. 

xidations   In  the  cell.    Jacques  Loeb. 

anlfest  and  nonmanifest  life  of  the  tissues.    Alexis  Carrel   (introduced  by 

Simon   Flexner). 

ell  size  and  nuclear  size,    B.  G.  Oonklin. 
'he  biological  significance  of  the  so-called  hairs  of  the  hairy  frog,  Astylosternus 

rohustus  (Blgr.).    Willy  Ktikenthal  (introduced  by  E.  L.  Mark). 
•ex  limited  inheritance.    T.  H.  Morgan, 
decent  advances  in  the  study  of  eugenics.     C.  B.  Davenport   (introduced  by 

T.  H.  Morgan). 
The  problem  of  continuity  or  discontinuity  in  the  origin  of  unit  characters 

in  heredity.    Henry  F.  Osbom.    * 

NOVEMBER   aa    (lo   A.   M.). 

Ancient  man  in  South  America  in  the  light  of  rec'ent  researches.    AleS  Hrdlir-ka 

(introduced  by  W.  H.  Holmes). 
Protoplasmic  movement  in  embryonic  cells.     R.  G.  Harrison    (introduced  by 

E.  B.  Wilson). 
The  leafy  mistletoes  of  North  America.    Wm.  Trelease. 
A  comparison  of  the  basal  Paleozoic  in  northwestern  Europe  and  eastern  North 

America.    A.  W.  Grabau  (introduced  by  J.  F.  Kemp). 
Now  data  on  the  bed-rock  channel  of  the  Hudson  River.    J.  F.  Kemp. 
The  source  of  the  Saratoga  mineral  springs.    J.  F.  Kemp. 

NOVEMBER  aa   (a  P.  M.). 

Recent  experiments  on  the  effect  of  the  absence  of  moisture  upon  the  chemical 
(llflsociation  of  calomel  and  other  salts.  Alexander  Smith  (Introduced  by 
Charles  F.  Chandler). 

Proposed  international  radium  standard.    B.  B.  Boltwood. 

Oonductors  rotating  in  alternating  magnetic  field.    M.  I.  Pupin. 
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The  role  of  different  proteins  in  nutrition  and  growth.    T.  B.  Osborne  and  La- 
fayette B.  Mendel  (introduced  and  read  by  T.  B.  Osborne). 
The  remainders  of  certain  mechanical  quadratures.    George  F.  Becker. 
A  color  effect  in  Isomorphous  crystal ization.    H.  L.  Wells. 

READ  BY  TITLE. 

A  method  of  coniimtation.     C.  S.  Peirce. 

The  reasons  of  reasoning,  or  grounds  of  inferring.     C.  S.  Peirce. 

Biographical  memoir  of  Samuel  Pierjjont  Langley.    Charles  D.  Walcott. 


DEATHS  DURING  1911.  * 

HENRY  PICKERING  BOWDITCH.  ! 

I 
I 

Henry  Pickering  Bowditch  was  born  April  4,  1840,  at  Boston.  He  j 
entered  Harvard  College,  and  was  graduated  in  1861.  In  Xoveniber 
of  that  year  he  entered  the  Army,  became  a  second  lieutenant  in  * 
the  First  Massachusetts  Cavalry,  and  served  throughout  the  war, 
attaining  the  rank  of  major.  He  received  the  degree  of  doctor 
of  medicine  from  the  Harvard  Medical  School  in  1868.  He  then 
went  to  Europe  and  studied  in  Paris,  Bonn,  and  Leipzig.  At  the  lat- 
ter place  he  worked  under  Carl  Ludwig.  He  remained  abroad  until 
1871,  and  on  his  return  was  made  professor  of  physiology  at  the 
Harvard  Medical  School.  In  1900  he  resigned  his  position  owing 
to  failing  health  and  was  made  professor  emeritus.  He  died  March 
13,  1911. 

The  Harvard  Pliysiological  Laboratory  was  the  first  modern 
laboratory  for  instruction  and  research  in  the  medical  sciences  to 
be  founded  in  America. 

During  3.*)  years  Bowditdi  was  an  efficient  leader  in  the  development 
of  the  Harvard  ^ledical  Scliool,  and  in  the  advancement  of  physiol- 
ogy- and  other  medical  sciences  in  the  United  States. 

He  became  a  member  of  the  academy  in  1887  and  regularly  attended 
the  meetings. 

GBORQB  DAVIDSON. 

George  Davidson  was  born  in  Nottingham,  Ex^land,  on  May  19, 
1825,  and  accompanied  his  parents  to  the  United  States  in  1882.  He 
studied  in  the  connnon  schools  and  was  graduated  from  the  Central 
High  School  of  Philadelphia  in  1845.  On  graduating  he  entered  the 
service  of  the  United  States  Coa.st  Survey,  and  in  1850  was  ordered  to 
California  to  initiate  the  work  of  the  survey  on  the  western  coast,  a 
work  with  which  his  name  is  indissolubly  associated.  Unaffected  by 
the  great  disparity  between  their  stipend  and  the  greater  pay  of  day 
laborers  about  them,  and  unswayed  by  opportunities  for  fortune  that 
offered  on  all  sides,  during  the  most  brilliant  period  of  California's 
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development  Prof.  Davidson  and  his  associates  steadily  advanced  the 
work  of  the  survey,  striking  instances  of  the  admirable  few  for  whom 
duty  and  science  prepare  a  guerdon  that  outshines  the  rewards  of 
vulgar  self-seeking  and  avarice.  Between  1861  and  1867  he  was 
engaged  with  operations  connected  witfi  the  military  establishment 
of  the  United  States  during  the  Civil  War,  in  surveys  along  the 
Atlantic  coast,  and  in  the  first  determination  of  the  trans- Atlantic 
.difference  of  longitude  in  which  the  Atlantic  cable  was  utilized. 
Returning  to  California  in  1867,  between  that  date  and  1895  (when 
his  active  connection  with  the  United  States  Coast  and  Geodetic  Sur- 
vey terminated),  his  main  field  of  professional  labors  extended  from 
the  Mexican  border  to  Lynn  Canal;  but  justice  to  the  wide  scope  of 
his  scientific  sympathies  and  his  indefatigable  industry  require  spe- 
cific mention  of  some  of  the  more  important  of  his  additional  duties 
and  assignments.  He  was  in  charge  of  two  expeditions  for  observa- 
tion of  the  transit  of  Venus;  served  repeatedly  as  member  of  the 
United  States  Assay  Commission ;  was  a  member  of  the  United  States 
Commission  on  Irrigation  in  California  and  of  the  Mississippi  River 
Commission;  investigated  and  reported  on  national  irrigation 
methods  in  Egypt,  India,  and  Japan;  was  honorary  professor  of 
geodesy  and  astronomy  at  the  University  of  California  for  40  years ; 
served  as  regent  of  the  same  university  for  seven  years ;  was  a  member 
of  the  jury  for  examination  of  instruments  of  precision  for  geodesy 
and  astronomy  at  the  Paris  Exposition  of  1878;  and  in  1889  was 
United  States  delegate  to  the  International  Geodetic  Association. 
After  retiring  from  the  Coast  and  Geodetic  Survey  he  was  elected 
professor  of  commercial  geography  at  the  University  of  California, 
a  chair  through  which  he  remained  connected  with  the  university 
until  his  death,  his  broad  learning  being  felicitously  supplemented  by 
a  mastery  of  the  finest  type  of  appeal  to  ingenuous  and  ambitious 
youth.  The  reference  to  his  activities  is  not  complete  without  men- 
tion of  the  list  of  261  titles  of  papers  and  other  publications,  which 
includes  the  record  of  his  discussion  of  subjects  pertaining  to  astron- 
omy, engineering,  navigation,  geodesy,  geography,  physiography,  and 
Pacific  coast  history  and  exploration. 

Recognition  from  abroad  is  evidenced  by  his  membership  in  the 
English  Royal  Geographic  Society,  the  bureau  of  longitudes  and 
academy  of  sciences  of  the  Institute  of  France,  and  his  knight  com- 
panionship in  the  Royal  Order  of  St.  Olaf  of  Norway.  In  the  United 
States  he  was  successively  created  doctor  of  philosophy,  doctor  of 
science,  and  doctor  of  laws  by  the  College  of  Santa  Clara,  the  Uni- 
versity of  Pennsylvania,  and  the  University  of  California,  and  was 
rewarded  with  the  Charles  P.  Daly  medal  of  the  American  Geo- 
graphical Society,  while  the  number  of  his  memberships  in  American 
scientific  societies  show  how  general  was  the  appreciation  of  the 
extent  and  nature  of  his  philosophical  attainments. 
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He  l>ecame  a  member  of  the  academy  in  1874,  and  died  Decem- 
ber 2,  1911. 

SAMUEL  FRANKLIN  EMICONS. 

Samuel  Franklin  Emmons  was  bom  at  Boston,  March  29,  1841, 
and  died  at  his  home  in  Washington,  March  28,  1911.  His  great* 
grandfather,  Samuel  Franklin,  for  whom  he  was  named,  was  a  cousin 
of  Benjamin  Franklin.  He  was  the  son  of  Nathaniel  H.  Elmmons, 
for  many  years  a  prominent  Boston  merchant. 

In  his  boyhood  days  Mr.  Emmons  attended  private  schools  in 
Boston;  he  entered  Harvard  College,  and  was  graduated  in  the 
class  of  1861  with  the  degree  of  A.  B.  The  class  furnished  a 
goodly  number  of  men  who  kUer  became  eminent  in  the  world, 
among  them  Dr.  Henry  P.  Bowditch.  Both  classmates  became 
honored  members  of  this  academy  and  took  an  active  interest  in  its 
welfare,  and  for  several  years  served  together  in  its  council.  Both 
friends  died  within  a  few  days  of  each  other.  After  graduation  Mr. 
Emmons  took  up  his  scientific  studies  in  Paris  at  the  £cole  Imp^riale 
des  Mines,  remaining  there  for  two  years.  From  Paris  he  entered 
the  Bergakademie,  at  Freiberg,  Saxony,  pursuing  courses  in  mining 
engineering  and  geology.  He  studied  diligently  under  Cotta  for  a 
year  and  a  half,  and  during  that  time  examined  nearly  all  of  the  more 
important  mines  in  Saxony  and  Bohemia.  Emmons  always  recog- 
nized the  influence  of  Cotta  upon  his  future  career.  Later  he  trav- 
eled through  Europe,  visiting  many  of  the  mining  centers,  and  came 
home  in  1866. 

In  May,  1867,  he  sailed  from  New  York  for  California  by  way  of 
the  Isthmus  of  Panama,  in  company  with  other  geolo^sts  and  assist- 
ants in  the  Geological  Exploration  of  the  Fortieth  Parallel,  then  re- 
cently authorized  by  act  of  Congress.  In  the  following  winter  he 
received  an  official  appointment  as  a  member  of  the  geological  corps. 
He  remained  with  the  organization  for  nearly  10  years,  till  the  com- 
pletion of  the  Descriptive  Geology,  the  second  volume  of  a  remark- 
able series  of  publications  of  the  exploration.  Upon  the  organization 
of  the  United  States  Geological  Survey  as  a  bureau  of  the  Depart- 
ment of  the  Interior,  Mr.  Clarence  King  was  chosen  as  its  first 
director,  and  Mr.  Emmons  was  selected  as  one  of  the  geologists 
and  placed  in  charge  of  the  Rocky  Mountain  division,  with  head- 
quarters in  Denver.  He  remained  with  the  survey  till  he  died.  Up 
to  within  a  few  years  of  his  death  Mr.  Emmons  continued  in  general 
charge  of  the  work  conducted  by  the  survey  upon  ore  bodies  of  the 
Far  West.  His  work  on  The  Geology  and  Mining  Industry  of  Lead- 
ville  has  no  superior  in  such  investigations,  and  gave  him  at  once  an 
international  reputation.  His  later  contributions  upon  the  geological 
occurrences  of  ore  bodies  have  been  many  and  of  the  highest  order. 
He  stood  preeminent  among  the  economic  geologists  of  the  country. 
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Mr.  Emmons  was  made  a  fellow  of  the  Greological  Society  of  Lon- 
don as  early  as  1874.  He  joined  the  American  Institute  of  Mining 
Engineers  in  1877,  took  an  active  part  in  its  proceedings,  and  was 
elected  three  times  as  one  of  its  vice  presidents.  He  was  one  of  the . 
founders  of  the  Geological  Society  of  America,  and  was  elected  its 
president  in  1903,  delivering,  as  retiring  president,  a  notable  address 
on  "  The  geology  of  Grovemment  explorations.''  Mr.  Emmons  was 
elected  a  member  of  the  academy  in  1892,  and  from  1902  till  his 
death  served  as  its  treasurer. 

He  was  beloved  of  us  all  for  his  strength  of  character,  dignified 
bearing,  and  simplicity  of  manner. 


REPORT  OP  THE  TREASURER. 
April  i8  to  December  31,  xgxi. 

The  President,  National  Academy  of  Sciences. 

Sib:  In  accordance  with  the  new  rule  of  the  academy  adopted  on  April  19, 
1911,  providing  that  the  fiscal  year  of  the  academy  shall  end  on  Decemlyar  31 
of  each  year.  I  have  the  honor  to  submit  my  report  as  treasurer  for  the  period 
April  18  to  December  31,  1911.  Before  presenting  the  statistical  matter  it  may 
be  well  to  mention  less  formally  some  items  of  general  interest 

The  total  income  from  investments  during  the  period  of  this  report  was 
$7,136.52 ;  the  total  expenditures,  exclusive  of  Investments,  $4,943.19. 

The  sum  of  Investments  held  by  the  academy  on  December  31,  1911,  was 
$211,455  (price  paid),  on  which  It  receives  an  average  return  of  4.94  per  cent. 

Changes  in  Investment  have  been  made  as  follows :  Two  first  mortgage  notes 
on  real  estate  amounting  to  $17,000  have  been  paid  in  full ;  bonds  have  been 
purchased  to  the  amount  of  $40,855  ($40,000  face  value) ;  and  loans  secured 
by  first  mortgage  on  real  estate  have  been  made  in  the  sum  of  $7,000. 

The  directors  of  the  Bache  fund  have  authorized  the  increase  of  the  capital 
of  that  fund  to  $56,000  by  the  transfer,  on  January  1,  1912.  of  $3,714  from 
accumulated  income.  An  Increase  of  the  Glbbs  fund  to  $3,000,  by  the  transfer, 
on  January  1,  1912.  of  $326.87  from  accumulated  income,  has  likewise  been 
authorized  by  the  directors  of  that  fund. 

The  trust  funds  of  the  academy  have  been  increased  by  the  gift  of  1,233 
pounds  sterling  ($5,986.22)  from  Sir  John  Murray  to  found  the  Alexander 
Agasslz  gold  medal,  to  be  conferred  for  investigations  in  oceanography. 

CONDENSED  STATEMENT  OP  RECEIPTS  AND  EXPENDITURES. 

Cash  income  balance  as  per  last  report,  Apr.  18,  1911 $26,962. 05 

Uninvested  capital  of  various  funds,  Apr.  18,  1911 3,500.00 

Total  income  from  investments 7,136.52 

Accrued  interest  on  bonds  purchased 297.22 

Interest  on  bank  deposits 222.23 

Gift  of  Sir  John  Murray,  £1,233  (Murray  fund) 5.986.22 

Mortgage  notes  paid 17,000.00 

Annual  dues  from  members 540.00 

61, 644.  24 

Investments 47,855.00 

General  expense  account 1,484.59 

Accrued  interest  on  bonds  purchased 883.47 

Warrants  on  trust  funds 8,458.  (JO 

Cash  balance  in  bank,  Dec.  31,  1911,  as  follows: 

Uninvested  capital  of  various  funds 1,810.00 

Cash  Income  balance,  Dec.  31,  1911 7,152.68 

ei,644.24 
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STATEMENT  OP  ASSETS  AND  LIABILITIES,  DECEMBER  31,  291  x. 

ASSETS. 

1.  Mortgage  notes,  secured  by  first  mortgage  on  real  estate |135,000. 00 

2.  Bonds  (giving  face  value,  rate  of  interest,  and  cost)  : 

Bush  Terminal  Buildings  Ck).,  $10,000,  5  per  cent 9,850.00 

Broadway  Bealty  Co.,  $10,000,  5  per  cent 10,355.00 

Cosmos  Club,  $21,000,  4.5  per  cent 21,000.00 

Etominion  Coal  Co.,  $5,000,  5  per  cent 5,000.00 

Biggs  Bealty  Co.,  $20,000,  5  per  cent 20,650.00 

Union  Pacific  By.,  $10,000,  4  ver  cent 9,600.00 

3.  Bank  balance  Dec.  31,  1911 8,462.58 


219, 917. 58 


LIABILITIES. 

General  fund:                                                                             income.  Capital. 

.   Invested $5,301.25  

Uninvested 1, 180. 58  

Agasslz  fund: 

Invested $49,990.00 

Uninvested 10.00 

Bache  fund : 

Invested 4,696.64  51.376.00 

Uninvested 1,941.08  910.00 

Building  fund: 

Invested 7,000.00 

Uninvested 418.89  

Comstock  fund: 

Invested 1,100.00  10,000.00 

Uninvested .       599. 56  

Draper  fund: 

Invested 1,060.12  10,000.00 

Uninvested 1, 029. 41  

Glbbs  fund : 

Invested 2,673. 17 

Uninvested 338. 91  

Gould  fund: 

Invested 2,932.50  20,000.00 

Uninvested 987.59  

Marsh  fund: 

Invested 1,250.00 

Uninvested 112.11  

Murray  fund: 

Invested ± 5,965.00 

Uninvested 84.67  35.00 

Smith  fund : 

Invested 1, 912, 57  9, 985. 00 

Uninvested 806.06  15.00 

Watson  fund: 

Invested 1, 652. 76  24, 660. 00 

Uninvested 154.72  340.00 

26,708.41  194,209.17 
25,  708. 41 

219,917>5a 
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ACCOUNT  WITH  INDIVIDUAL  FUNDS,  APRIL  x8  TO  DECEMBER  31.   I9xx* 


Oeneralfund. 

Agassis  fund. 

Bachefund. 

Building  fund. 

Income. 

*at'- 

In- 
come. 

C^itaL 

Income. 

Capital. 

In. 
come. 

CapitaL 

Balances,  Apr.  18: 

Cash                  

120,260.66 
36,500.00 

1,406.26 
182.71 
222.23 
540.00 

tl,078w67 
6,446.64 

2,238.57 
10.00 

$1,500.00 
50,786.00 

807.60 
825.00 

Invested     

i7»000.00 

Receipts: 

Interest  on   invert- 
ments 

Aocnied  interest  . . 

Bank  interest 

Annual  dues  -  r 

Transfer  Agassiffond 

1160,000.  OCT 



Total 

58,101.86 

50,000.00 

8,773.88 

52,286.00 

422.60 

7,000.00 

Disbursements: 

Wftmuitii  nn  fnriflii 

2,075.00 
51.16 
10.00 

General  expenses 

Aocnied  interest 

1,351.06 

268.96 

>50,000.00 

1,180.58 
5,301.25 

8.80 

Transfer  Agassis  fund 

Balances,  Dec  31: 
r4i8h.  . 

10.00 
49,990.00 

1,941.06 
4,696.64 

910.00 
51,376.00 

418.80 

Invested 

• 

7,000.00 

Total 

58,101.85 

50,000.00 

8,773.88 

52,286.00 

422.60 

7,000.00 

Changes  in  investment: 
Mortgage  notes  paid.. 
Investments  niade ... 

2,500.00 
3,801.25 

2,000.00 
1,250.00 

3,500.00 
4,090.00 

18,490.00 

>  The  Agassis  bequest  of  $50,000  was  tranferred,  on  Apr.  18,  from  Inoome  to  capital,  aod  00  Dea 
31  it  was  set  apart  as  the  Agassis  fond. 
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ACCOUNT  WITH  INDIVIDUAL  FUNDS,  BTC— Conttnned. 


Comstock  fund. 

Draper  fund. 

Qibbsftmd. 

Income. 

Capital. 

Income. 

Capital. 

Income. 

CapitaL 

Balances,  Apr.  18: 

rjdffh .       

1368.13 
1,100.00 

26a  00 

8632.31 
1,060.12 

406.87 

$208.84 

iDYSSted '. 

$io,ooaoo 

8io,ooaoo 

$2,673.17 

BMdpts: 

Interest  on  investments. . . 

133.66 

Total 

1,706.13 

10,000.00 

2,099.30 

io,ooaoo 

342.50 

2,673.17 

Warrants  on  funds 

— 1 

Genwal  exiMmsm... 

8.57 
609.66 

i,ioaoo 

9.77 

1,089.41 
1,060.12 

3.59 
338.91 

Balances,  Dea  81: 

Caffh 

Invested 

io,ooaoo 

10,000.00 

2,673.17 

Total 

1,708.13 

10,000.00 

2,009.30 

10,000.00 

342.50 

2,673.17 

Cbanges  in  investment: 

Mortcaee  notes  naid 

3,500.00 
3,500.00 

Investments  made. . 

Qouldfund. 

Marsh  fund. 

Mumy  fund. 

Income. 

Capital. 

Income. 

Capital. 

Income. 

Capital. 

Balances,  Apr.  18: 

f>Wh 

$1,164.25 
1,900.00 

922.64 
9.86 

882.18 

Invested 

120,000.00 

$1,250.00 

Beoeipts: 

Interest  on  investments. . . 

31.25 

$100.00 
50.00 

Transfer  from  income 

$13.78 

Morray  gift 

5,986.22 

Total 

3,996.76 

20,000.00 

113.43 

1,250.00 

150.00 

6,000.00 

Disbursements: 

Warrants  on  funds 

47.26 
19.66 
9.86 

General  exiM^TUKw. . . ^ 

1.82 

1.55 
50.00 
13.78 

84.67 

Accraed  interest 

Transfer  to  capital       

Balances,  Dec  31: 

Cash 

887.60 
2,982.50 

112.11 

36.00 

Invested 

20,000.00 

1,250.00 

5,966.00 

Total 

3,999.75 

20,000.00 

113.43 

1,250.00 

150.00 

6,000.00 

Changes  in  investment: 

Kortei^e  notes  paid 

1,082.60 

5,966.00 
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ACCOUNT  Wif H  INDIVIDUAL  FUNDS,  ETC.— Continued. 


Smith  fund. 

Watson  fund. 

Total. 

Income. 

Capital. 

Income. 

12,129.79 
4.00 

934.48 
24.79 

Capital. 

Income. 

CapitaL 

Balances,  Apr.  18: 

Cash 

1054.54 
880.07 

387.79 
19.86 

$1,000.00 
9,000.00 

11.000.00 
24,000.00 

$26,962.05 
45,890.83 

7,136.52 
297.22 
222.23 
540.00 

»,500.00 
134,709.17 

Invested 

Receipts: 

Interest  on  Investments. . . 

Aocraed  interest 

Bank  interest 

Annnal  dues 

Transfer  Agassis  fund 

50,000.00 

13  78 

Transfer  Murray  fund 

Murray  gift 

5,966.22 

Total 

2,247.26 

10,000.00 

3,093.06 

25,000.00 

81,048.85 

104,209.17 

Disbursements: 

Warrants  on  funds 

1,336.35 
24.45 
24.79 

3,458.60 

1,484.59 

383.47 

50,000.00 

13.78 

7,152.58 
18,555.83 

General  expenses 

Accrued  interest 

9.77 
19.86 

Transfer  Aga!^*fiv  f^ind 

Tran?»fAr  Murray  fund^  . , . ' 

Balances,  Dec.  31: 

Cash : 

Invested 

305.06 
1,912.57 

15.00 
9,985.00 

154.  ?i 
1,552.75 

3,093.06 

340.00 
24,660.00 

1,310.00 
102,809.17 

Total 

2,247.26 

10,000.00 

25,000.00 

81,048.85 

104,209.17 

Changes  in  investment: 

Mortgage  notes  paid 

5,500.00 
6,160.00 

4.500.00 
8,665.00 

12,500.00 
39,100.00 

Investments  made 

1,082.50 

985.00 

1,548.75 

liesi)ectfully  submitted. 


Whitman  Cboss«  Treasurer, 
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We  hereby  certify  that  we  have  examined  the  securltieB  and  i>ai>ers  con- 
tained in  the  box  of  the  academy;  at  the  American  Security  &  Trust  Co.'s  build- 
ing and  have  found  them  to  correspond  with  the  list  furnished  by  the  treasurer ; 
also  that  we  have  accepted  the  certified  statement  of  William  L.  Yaeger,  public 
accountant,  as  to  the  balance  shown  by  the  books  of  the  treasurer  on  December 
31,  1911,  and  find  it  to  agree  with  the  balance  shown  by  the  rei)ort  of  the  treas- 
urer, by  his  check  book,  and  by  the  American  Security  &  Trust  Co. 

Abthub  L.  Day, 
Frank  W.  Clabke, 
Wm.  H.  Dall,  Chairman, 


appendu:es. 
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APPENDIX  A. 


CONSTITUTION  OF  THE  NATIONAL  ACADEMY. 

As  amended  and  adopted  April  17,  1872,  and  farther  amended  April  20,  1875; 
April  21,  1881;  April  19,  1882;  April  18,  1883;  April  19,  1888;  April  18,  1895; 
April  20,  1899;  April  17,  1902;  April  18,  1906;  November  20,  1906;  April  17, 
1907;  November  20,  1907;  April  20.  1911. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  8d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  the  amendment  to  said 
act,  approved  July  14, 1870,  the  National  Academy  of  Sciences  adopts 
the  following  amended  constitution  and  rules : 

ARTICLE  I.— OP   MEMBERS. 

Sec.  1.  The  academy  shall  consist  of  members,  honorary  members, 
and  foreign  associates.  Members  must  be  citizens  of  the  United 
States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  meetings 
of  the  academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  academy. 

Sec.  3.  The  academy  may  elect  50  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communi- 
cating papers  to  the  academy,  but  shall  take  no  part  in  its  business, 
shall  not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy 
of  the  publications  of  the  academy. 

ARTICLE  II.— OP  THE  OPPICERS. 

Sec.  1.  The  officers  of  the  academy  shall  be  a  president,  a  vice  presi- 
dent, a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all  of 
whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  meeting  after  the  expiration  of  the  current 
terms,  provided  that  existing  officers  retain  their  places  until  their 
successors  are  elected.    In  case  of  a  vacancy,  the  election  for  six  years 
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shall  be  held  in  the  same  manner  at  the  meeting  when  such  vacancy 
occurs,  or  at  the  next  stated  meeting  thereafter,  as  the  academy  may 
direct.  A  vacancy  in  the  office  of  treasurer  or  home  secretary  may, 
however,  be  filled  by  appointment  of  the  president  of  the  academy 
until  the  next  stated  meeting  of  the  academy. 

Sec.  2.  The  officers  of  the  academy,  together  with  six  members  to 
be  elected  by  the  academy,  shall  constitute  a  council  for  the  trans- 
action of  such  business  as  may  be  assigned  to  them  by  the  constitu- 
tion or  the  academy. 

Sec.  3.  The  president  of  the  academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice  president,  shall  preside  at  the  meetings  of 
the  academy  and  of  the  council;  shall  name  all  committees  except 
such  as  are  otherwise  especially  provided  for;  shall  refer  investiga- 
tions required  by  the  Government  of  the  United  States  to  members 
especially  conversant  with  the  subjects  and  report  thereon  to  the 
academy  at  its  meeting  next  ensuing;  and,  with  the  council,  shall 
direct  the  general  business  of  the  academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  academy  at  one  of  the  stated  meetings  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the 
members  of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  meeting  shall  be  duly  engrossed  before  the 
next  stated  meeting  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  academy,  giving  such  bond  and  furnishing  such  vouchers  as 
the  council  may  require.  He  shall  collect  all  dues  from  members, 
and  keep  a  set  of  books  showing  a  full  account  of  receipts  and  dis- 
bursements. He  shall  present  a  general  report  at  the  annual  meet- 
ing.   He  shall  be  the  custodian  of  the  corporate  seal  of  the  academy. 

ARTICLE  III.-OF  THE  MEETINGS. 

Sec.  1.  The  academy  shall  hold  one  stated  meeting  in  each  year, 
called  the  annual  meeting,  in  the  city  of  Washington,  beginning  on 
the  third  Tuesday  in  April,  and  another,  called  the  autumn  meeting, 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  business  meetings  of  the  academy  may  be  called,  by  order 
of  ei^t  members  of  the  council,  at  such  place  and  time  as  may  be 
designated  in  the  call. 
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Special  scientific  meetings  of  the  academy  may  be  held  at  times 
and  places  to  be  designated  by  a  majority  of  the  coimcil. 

Sec.  2.  The  names  of  the  members  present  at  each  session  of  a 
meeting  shall  be  recorded  in  the  minutes,  and  the  members  present 
at  any  session  shall  ocmstitute  a  quorum  for  the  transaction  of  busi- 
ness. 

Sec.  3.  Scientific  sessions  of  the  academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public; 
sessions  for  the  transaction  of  business  shall  be  closed. 

Sec.  4.  Stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  meetings  of  the  academy.  Special  meetings  of  the 
council  may  be  convened  at  the  call  of  the  president  and  two  mem- 
bers of  the  council,  or  of  four  members  of  the  council. 

Sec.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in 
the  business  of  the  academy. 

ARTICLE  IV.— OP   ELECTIONS   AND   RESIGNATIONS. 

Sec.  1.  All  elections  shall  be  by  ballot,  and  each  election  shall  be 
held  separately  unless  otherwise  ordered  by  this  constitution. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  election  of  the  six  members  of  the  council  shall  be  as 
follows : 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council  to 
be  elected,  of  whom  two  shall  serve  for  three  years,  two  for  two  years, 
and  two  for  one  year,  their  respective  terms  to  be  determined  by  lot. 
Each  year  thereafter  the  terms  of  two  members  shall  expire,  and  their 
successors,  to  serve  for  three  years,  shall  be  elected  at  the  annual 
meeting  in  each  year. 

Sec.  4.  The  academy  shall  be  divided  by  the  council  into  standing 
committees  representing  the  principal  branches  of  scientific  research. 
A  member  may  be  assigned  to  more  than  one  of  these  committees. 
The  president  of  the  academy  shall  appoint,  subject  to  the  approval 
of  the  council,  a  member  of  each  committee  as  its  chairman,  who  shall 
be  responsible  for  the  work  of  the  committee. 

Nominations  to  membership  in  the  academy  shall  be  made  in 
writing,  approved  by  a  majority  of  the  members  of  the  committee 
on  the  branch  of  research  in  which  the  person  nominated  is  eminent, 
or  by  a  majority  of  the  council  in  case  there  is  no  committee  on  the 
subject.  The  nominations  shall  be  sent  to  the  home  secretary  by  the 
chairman  of  the  committee  before  January  1  of  the  year  in  which  the 
election  is  to  be  held,  and  each  nomination  shall  be  accompanied  by  a 
list  of  the  principal  contributions  of  the  nominee  to  science.  This 
list  shall  be  printed  by  the  home  secretary  for  distribution  among  the 
members  of  the  academy. 
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Sec.  5.  Election  of  members  shall  be  held  at  the  annual  meting  m 
Washington  in  the  following  manner :  There  shall  be  two  ballots — a 
preference  ballot,  which  may  be  prepared  either  before  or  at  the 
annual  meeting  and  must  be  transmitted  to  the  home  secretary,  and 
a  final  ballot  to  be  taken  at  the  meeting. 

Preference  ballot. — Each  member  may  inscribe  on  a  ballot  not 
more  than  10  names  of  nominees  selected  from  the  submitted  list.  A 
list  of  the  nominees  shall  then  be  prepared,  on  which  the  names  shall 
be  entered  in  the  order  of  the  number  of  votes  received  by  each.  In 
case  two  or  more  nominees  should  have  the  same  number  of  votes  on 
this  preference  list,  the  order  in  which  they  shall  be  placed  on  the 
list  shall  be  determined  by  a  majority  vote  of  those  present. 

Final  haUot. — A  vote  shall  first  be  taken  on  the  nominee  who  ap- 
pears first  on  the  preference  list,  and  he  shall  be  declared  elected  if 
he  receive  two-thirds  of  the  votes  cast  and  not  less  than  20  votes  in 
all,  provided  that  the  number  of  members  of  the  academy  be  not  150 
or  over,  in  which  case  to  be  declared  elected  he  must  receive  four- 
fifths  of  the  votes  cast  and  not  less  than  25  votes  in  all.  A  vote  shall 
then  be  taken  in  similar  manner  on  the  nominee  standing  second  on 
the  preference  list,  and  so  on  until  all  the  nominees  on  the  preference 
list  shall  have  been  acted  on,  or  until  10  nominees  shall  have  been 
elected. 

Not  more  than  10  members  shall  be  elected  at  one  annual  meeting. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  ma- 
jority vote  of  tlie  members  present. 

Sec.  C.  Every  member  elect  shall  accept  his  membership,  personally 
or  in  writing,  before  the  close  of  the  next  stated  meeting  after  the 
date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has  for- 
mally notified  him  of  his  election,  his  name  shall  not  be  entered  on  the 
roll  of  members. 

Sec.  7.  The  election  of  foreign  associates  shall  be  in  the  following 
manner : 

Foreign  associates  may  be  nominated  by  the  council  and  may  be 
elected  at  the  annual  meeting  by  a  two-thirds  vote  of  the  members 
present.  Each  member  shall  indicate  on  a  ballot  those  names  for 
which  he  votes,  and  those  nominees  whose  names  appear  on  two- 
thirds  of  the  votes  cast  shall  be  declared  elected.  A  list  of  those 
nominated  shall  be  sent  to  all  members  of  the  academy  with  the 
notice  of  the  meeting  at  which  the  election  is  to  be  held. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary 
to  each  member  on  his  acceptance  of  his  membership,  and  to  foreign 
associates  on  their  election. 
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Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  suc- 
cessive years,  the  treasurer  shall  report  the  fact  to  the  council,  which 
may  report  the  case  to  the  academy  with  the  recommendation  that 
the  person  thus  in  arrears  be  declared  to  have  forfeited  his  member- 
ship. If  this  recommendation  be  approved  by  two-thirds  of  the 
members  present,  the  said  person  shall  no  longer  be  a  member  of  the 

academy  and  his  name  shall  be  dropped  from  the  roll. 

I 

ARTICLE    v.— OF    SCIENTIFIC    COMMUNICATIONS,    PUBLICATIONS,    AND 

REPORTS. 

Section  1.  Communications  on  scientific  subjects  shall  be  read  at 
scientific  sessions  of  the  academy,  and  papers  by  any  member  may  be 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec  2.  Any  member  of  the  academy  may  read  a  paper  from  a  per- 
son who  is  not  a  member,  and  shall  not  be  considered  responsible  for 
the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held  re- 
sponsible for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
council  or  of  the  committee  of  arrangements. 

Sec.  3.  The  academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  memoirs,  and  reports. 

Sec  4.  Propositions  for  investigations  or  reports  by  the  academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Gov- 
ernment as  soon  as  obtained  and  to  the  academy  at  its  next  following 
stated  meeting. 

Sec  5.  The  advice  of  the  academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre- 
pared by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  the  council  and  afterwards  to  the  academy,  at  one  of  the  stated 
meetings. 

Sec  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  academy  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their 
establishment  and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of 
science  may  also  be  accepted  and  administered  by  the  academy. 
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ASTICLE  VI.— OF  THE  PROPERTY  OF  THE  ACADEMY. 

Section  1.  All  investments  shall  be  made  by  the  treasurer,  in  the 
corporate  name  of  the  academy,  in  stocks  of  the  United  States,  or, 
with  the  approval  of  the  council,  in  State  bonds  or  first-mortgage 
bonds  on  real  estate.  The  treasurer  shall  have  authority,  with  the 
approval  of  the  council,  to  sell  and  transfer  any  United  States  bonds 
held  by  him  in  the  corporate  name  of  the  academy. 

Sec.  2.  No  contract  shall  be  binding  upon  the  academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  3.  The  assessments  required  for  the  support  of  the  academy 
shall  be  fixed  by  the  academy  on  the  recommendation  of  the  counciL 

article  vil— of  additions  and  amendments. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  meeting  of  the  academy.  Notice  of  a  proposition  for 
such  a  change  must  be  given  at  a  stated  meeting,  and  shall  be  re- 
ferred to  the  council,  which  may  amend  the  proposition,  and  shall 
report  thereon  to  the  academy.  Its  report  shall  be  considered  by  the 
academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  meeting,  and  if  it  receives  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present 


APPENDIX  B. 


RULES. 


I.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  per- 
form his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon 
open  nominations. 

II.  On  the  first  day  of  each  stated  session,  immediately  after  call- 
ing the  roll  of  members,  a  recording  secretary  shall  be  elected,  by 
a  plurality  of  members  present,  to  assist  the  home  secretary  in  keep- 
ing the  records  of  the  session. 

III.  The  accounts  of  the  treasurer  shall,  between  January  1  and 
January  15  of  each  year,  be  audited  by  a  committee  of  three  mem- 
bers to  be  appointed  by  the  president  at  the  autumn  meeting  of  the 
academy.  The  auditing  committee  may  employ  an  expert  accountant 
to  examine  the  books  of  the  treasurer.  This  committee  shall  inspect 
and  verify  the  bonds,  securities,  and  other  property  in  the  custody 
of  the  treasurer  and  shall  compare  the  expenditures  with  the  vouchers 
therefor.  The  annual  report  of  the  treasurer  shall  be  published  with 
that  of  the  president  to  Congress.  The  reports  of  the  treasurer  and 
auditing  committee  shall  be  presented  to  the  academy  at  the  annual 
meeting. 

IV.  A  committee  of  arrangements,  consisting  of  five  members, 
shall  be  appointed  by  the  president  for  each  stated  session  of  the 
academy.  This  committee  shall  meet  not  less  than  two  weeks  pre- 
vious to  each  session.  It  shall  be  in  session  during  the  meetings  to 
make  arrangements  for  the  reception  of  the  members,  to  arrange 
the  business  of  each  day,  and,  in  general,  to  attend  to  all  business  and 
scientific  arrangements. 

It  shall  be  the  duty  of  the  conmiittee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  pre- 
sented, and,  when  it  appears  advisable,  to  recommend  a  limit  of  time 
to  be  occupied  in  their  discussion. 

V.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice 
president. 

2.  Roll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  committees. 
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6.  Business  from  council. 

7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  unanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  The  death  of  members  shall  be  announced  by  the  president 
on  the  first  day  of  a  meeting.  A  member  shall  then  be  selected  by 
the  president  to  furnish  a  biographical  notice  of  the  deceased  at  the 
next  stated  meeting.  If  such  notice  be  not  then  furnished,  another 
member  may  be  selected  by  the  president  in  place  of  the  first,  and  so 
on  until  the  duty  is  performed. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report 
the  date  of  their  reception  at  the  next  session ;  but  no  memoir  shall 
be  published  unless  it  has  been  read  before  the  academy. 

Before  publication  all  memoirs  must  be  referred  to  the  committee 
on  publication,  who  may,  if  they  deem  best,  refer  any  memoir  to  a 
special  committee  appointed  by  the  president  to  determine  whether 
the  same  should  be  published  by  the  academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  academy,  from  the 
date  of  their  presentation  to  the  academy,  and  the  order  of  their 
presentation  shall  be  so  arranged  by  the  secretary  that,  so  far  as  may 
be  convenient,  those  upon  kindred  topics  shall  follow  one  another. 

XI.  Papers  from  persons  not  members  read  before  the  academy 
and  intended  for  publication  shall  be  referred  at  the  meeting  at 
which  they  are  read  to  a  committee  of  members  competent  to  judge 
whether  the  paper  is  worthy  of  publication.  Such  committee  shall 
report  to  the  academy  as  early  as  practicable,  and  not  later  than  the 
next  stated  session. 

XII.  The  annual  report  of  the  academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  as  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessary. 

XIII.  The  proper  secretary  shall  acknowledge  all  donations  made 
to  the  academy,  and  shall  report  them  at  the  next  stated  session. 

XIV.  The  books,  apparatus,  archives,  and  other  collections  of  the 
academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XV.  A  stamp  corresponding  to  the  corporate  seal  of  the  academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  whidi  it  is  applicable. 
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Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVI.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  department  requesting  the 
investigation  for  reimbursement  to  the  academy. 

XVII.  Nominations  for  membership  should  state  the  full  name, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XVIII.  Ballots  for  election  of  members  may  be  sent  by  sealing 
them  up  in  a  blank  envelope,  and  inclosing  this  in  another,  across  the 
back  of  which  is  written  the  name  of  the  sender,  and  which  is  ad- 
dressed to  the  home  secretary ;  such  envelopes  will  be  opened  only  by 
the  tellers. 

XIX.  All  discussions  as  to  the  claims  and  qualifications  of  nomi- 
nees at  meetings  of  the  academy  will  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  academy  at  the  time  of  the  discussion. 

XX.  Any  rule  of  the  academy  may  be  amended,  suspended,  or 
repealed  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  academj',  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

XXI.  The  fiscal  year  of  the  academy  shall  end  on  December  31  of 
each  year. 

XXII.  The  annual  reports  of  the  committees  on  research  funds 
shall,  so  far  as  the  academy  has  authority  to  determine  their  form, 
give  a  current  number  to  each  award,  stating  the  name,  position,  and 
address  of  the  recipient,  the  subject  of  research  for  which  the  award 
is  made,  and  the  sum  awarded;  and  in  later  annual  reports  the  status 
of  the  work  accomplished  under  each  award  previously  made  shall  be 
announced,  until  the  research  is  completed,  when  announcement  of 
its  completion  and,  if  published,  the  title  and  place  of  publication 
shall  be  stated,  and  the  record  of  the  award  shall  be  reported  as 
closed. 

By  a  resolution  adopted  January  12, 1864,  the  president  is  ex  officio 
a  member  of  all  government  committees  of  the  academy. 
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ORGANIZATION  OF  THE  ACADEMY,  1911-ia. 

Expiration 
of  term. 

Remsen,  Ira,  President April,  191S 

Walcott,  C.  D.,  Vice  President April,  19ia 

Hale,  Geoboe  E.,  Foreign  Secretary April,  1916 

Hague,  Arnold,  Home  Secretary April,  191S 

Cross,  Whitmaiv,  Treasurer April,  1917 

ADDITIONAL  MEMBERS  OF  COUNCIL. 


Davis,  W.  M. 
OSBORN,  H.  F. 


X909-X9ia. 


X9XO-X9X3. 


Woodward,  R.  S. 


Chittenden,  R.  H. 


X9XX~X9X4. 
CONKLIN,  E.  G.  NOYES,  A.  A. 

COMMITTEES  OF  THE  ACADEMY. 
X.  MATHEMATICS  AND  ASTRONOMY. 


Abbe,  C. 
Barnard,  E.  E. 
BdciiER,  Maxime. 

HOLZA,  OSKAR. 

Boss,  Lewis. 
Campbell,  W.  W. 
Chandler,  S.  C. 


Elkin,  W.  L. 
Frost,  E.  B. 
Hale,  G.  E. 
Hill,  G.  W. 
HOLDEN,  E.  S. 

Moore,  E.  H. 
moulton,  f.  r. 


Peirce,  C.  8. 
Pickering,  E.  C. 
Story,  W.  E. 
Van  Vleck,  E.  B. 
Webster,  A.  G. 
Woodward,  R.  S. 


Com  STOCK,  G.C.,C^a<rman.  Osgood,  W.  F. 


Abbe,  C. 
Abbot,  H.  L. 
Ames,  J.  S. 
Barus,  C. 
Bell,  A.  Q. 
Crew,  Henry. 
Hall,  Edwin  H. 
Hastings,  C.  S. 


a.  PHYSICS   AND    ENGINEERING. 


Hayford,  J.  F. 
Mendenhall,  T.  C. 

MiCHELSON,  A.  A. 
MORLSY,  E.  W. 

Nichols,  R  F. 
Nichols,  E.  L. 
Peirce,  B.  O. 
Pickering,  E.  C. 


PUPIN,  M.  I. 
Thomson,  Elihu. 
Trowbridge,  J. 
Webster,  a.  G. 
Woodward,  R.  ^,,Chairman^ 
Wright,  A.  W. 
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BOLTWom),  B.  B. 
Chandler,  C.  F. 
Chittenden,  R.  H. 
Clabke,  F.  W. 
Cbafts,  J.  M. 
GoocH,  F.  A. 
HiJLGABD,  E.  W. 
HUXEBBAND,    W.    F. 


Becker,  G.  F. 
Branner,  J.  C. 
Chamberlin,  T.  C. 
Clark,  W.  B. 
Clarke,  J.  M. 
Cross,  Whitman. 
Dall,  W.  H. 
Dana,  R  S. 


Campbell,  D.  H. 
Coulter,  J.  M. 
Farlow,  W.  G. 


3.  CHEMISTRY. 

Jackson,  C.  L. 
Michael,  A. 
Morley,  E.  W. 
Morse,  H.  N. 
Nef,  John  U. 
Notes,  A.  A.,  Chairman, 
Notes,  W.  A. 

OSBOBNE,  T.  B. 


Rem  SEN,  Ira. 
Richards,  T.  W. 
Smith,  R  F. 
Stibglitz,  J.  O. 
Wells,  H.  L. 
Wheeler,  H.  L. 


4.  GEOLOGY  AND  PALEONTOLOGY. 


Davis,  W.  M. 
Day,  Arthur  I^ 
Gilbert,  G.  K. 
Hague,  Arnold,  Chair- 

man. 
IDDINOS,  J.  P. 
Kemp,  J.  F. 

LiNDOREN,   WaLDEMAR. 

5.   BOTANY. 
GOODALE,  G.  L. 

Harper,  R.  A. 
Sargent,  C.  S. 


OSBORN,  H.  F. 
PUMPELLY,  R. 
SCHUCHERT,  CHAS. 

Scott,  W.  B. 
Van  Hise,  C.  B. 
Walcott,  C.  D. 


Trelease,  Wm., 
man. 


Chair- 


6.  ZOOLOGY  AND  ANIMAL  MORPHOLOGY. 


ALI.EN,  J.  A.  Mark,  K,  L. 

CoNKLiN,  E.  G.,  Chairman.  Merbiam,  C.  Hart. 


Dall,  W.  H. 
Gill,  T.  N. 
Mall,  F.  P. 


MiNOT,  C.  S. 

Morgan,  T.  H. 
Morse,  E.  S. 


OSBOBN,  H.  F. 
Vebbill,  a.  E. 
Walcott,  C.  D. 
Wilson,  E.  B. 


7.  physiology   and    PATHOLOGY. 


Billings,  J.  S.  Howell,  W.  H. 

Chittenden,  R.  H.,  Chair-  Loeb,  Jacques. 

man.  Mall,  F.  P. 

Councilman,  W.  T.  Minot,  C.  S. 


Pbxtdden,  T.  M. 
Smith,  Theobald. 
Welch,  W.  H. 
Wood,  H.  C. 


Flexneb,  Simon. 


Boas,  Fbanz. 
Cattell,  J.  McK. 
Dewey,  John. 


Mitchell,  S.  W. 

8.  ANTHROPOLOGY  AND  PSYCHOLOGY. 

Holmes,  W.  H.,  Chairman.  Peibce,  C  S. 
Mebbiam,  C.  Habt.  Putnam,  F.  W. 

MOBSE,  E.  S.  Roycb,  Josiah. 

ON  WEIGHTS,  MEASURES,  AND  COINAGE. 


Mendenhall,  T.  C,  Chairman, 
Michelson,  a.  a. 
Webster,  A.  G. 


Morlet,  E.  W. 
Peibce,  C.  S. 

WOODWABD.  R.  S. 


The  President. 


on  PUBLICATION. 
The  Home  Secbetaby. 


Walcott,  C.  D. 
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ON  SOLAR  RESEARCH. 

Hale,  George  El,  Chairman.  Michelson,  A.  A.  Comstock,  G.  C. 

Campbell,  W.  W.  Nichols,  E.  L. 


TRUST  FUNDS. 

BOARD  OP  DIRECTION  OP  THE  BACHE  PUND. 

[1870,  residual  estate,  $47,500.1 

For  researches  in  physical  and  naturnl  science. 
MiNOT,  C.  S.,  Chairman,  Remsen,  Ira.  Frost.  E.  B. 

BOARD  OP  TRUSTEES  OP  THE  WATSON  PUND. 

[1883,  residual  estate,  I18.G6G.88.1 

For  the  promotion  of  astronomical  research. 

Boss,  Lewis,  Chairman.  Elkin,  W.  L.  Frost,  E.  B. 

THE  HENRY   DRAPER   PUND. 

[18J?5,  $6,000.1 

Award  of  medal  for  important  discoveries  in  astronomy. 

Hale,  George  E.,  Chairman.  Trowbridge,  John.  Wright,  A.  W. 

Campbell.  W.  W.  Michelson,  A.  A. 

THE  J.  LAWRENCE  SMITH  PUND. 
[1885,  $8,000.1 

For  the  investigation  of  meteoric  bodiea 

MoRLEY,  E.  W.,  Chairman.  Dana,  E.  S.  Hague,  Arnold. 

PuMPELLY,  R.  Remsen,  Ira. 

THE  BENJAMIN  APTHORP  GOULD  PUND. 

[1897.  $20,000.1 

For  researches  in  astronomy. 

Boss,  Lewis,  Chairman.  Chandler,  S.  C.  Hnx,  G.  W. 

THE  BARNARD  MEDAL.i 

For  meritorious  service  to  science. 

Woodward,  R.  S.,  Chairman.  Campbell,  W.  W.  Noybs,  A.  A. 

Nichols,  E.  F.  Richards,  T.  W. 

THE  WOLCOTT  GIBBS  PUND. 

[1893,   $2,673.17.1 

For  chemical  research. 

Jackson,  C.  L.,  Chairman.  Remsen,  Ira.  Smith,  Edgar  F. 

» Every  five  years  the  committee  r.^commends  the  person  whom  they  consider  most  de- 
serving of  the  medal,  and  upon  the  approval  of  the  Academy  the  name  of  the  nominee 
is  forwarded  to  the  trustees  of  Columbia  College,  who  administer  the  Barnard  Medal 
Pond. 
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THE  COMSTOCK  TRUST  FUND. 

[1907,  $10,000.] 

For  researches  in  electricity,  magnetism,  and  radiant  energy. 

Nichols,  E.  L.,  Chairman,  Noyes,  A.  A.  Thomas,  Euhu. 

Hale,    George    Bl  Webster,    A.    G. 

THE  MARSH   TRUST   FUND. 

[1909.  $1,250.] 

For  promoting  original  research  in  the  natural  sciences. 

THE  MURRAY  FUND. 

[1911.  $6,000.] 

To  found  the  Alexander  Agassiz  gold  medal,  for  original  contributions  to  tbe 

science  of  oceanography. 

Holmes,  W.   H.,   Chairman.  Remsen,   Ira  Hague,   Arnold. 

JOSEPH   HENRY   FUND. 

To  assist  meritorious  investigators,  especially  in  the  direction  of  original  re- 
search. 

The  sum  of  $40,000  was  contributed  by  Fairman  Rogers,  Joseph  Patterson, 
George  W.  Ghilds,  and  others  as  an  expression  of  their  respect  and  esteem  for 
Prof.  Joseph  Henry.  This  amount  was  deposited  with  the  Pennsylvania  Com- 
pany for  the  Insurance  of  Lives  and  Granting  Annuities  In  Trust,  .with 
authorization  to  collect  the  income  thereon  and  to  pay  over  the  same  to  Prof. 
Joseph  Henry  during  his  natural  life,  and  after  his  death  to  his  wife  and 
daughters,  and  after  the  death  of  the  last  survivor  to  "deliver  the  said  fund 
and  the  securities  in  which  it  shall  then  be  invested  to  the  National  Academy 
of  Sciences,  to  be  thenceforward  forever  held  in  trust  under  the  name  and 
title  of  the  *  Joseph  Henry  Fund.'  *' 

MEMBERS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES,  FEB.  i,  191a. 

Date  of 
election. 

Abbe,  Cleveland U.  8.  Weather  Bureau,  Washington^  D.  C.  1879 

Abbot,  Henry  L.,  U.  S.  A 23  Berkeley  St,,  Cambridge,  Mass.  1872 

Allen,  J.  Asaph American  Museum  of  Natural  History,  N.  T.  City.  1876 

Ames,  Joseph  S Johns  Hopkins  University,  Baltimore,  Md.  1909 

Barnard,  E.  E Yerkes  Observatory,  WHJiams  Bay,  Wis.  1911 

Barus,  Carl Brown  University,  Providence,  R.  I.  1892 

Becker,  George  F U.  8.  Geological  Survey,  Washington,  D.  C.  1901 

Bell,  A.  Graham ^ 1S31  Conccticut  Ave.,  Washington,  D.  C.  1883 

Billings,  John  S.,  V.  S.  A S2  E.  Thirty-first  St.,  New  York  CUy.  1883 

Boas,  Franz 12S  W.  Eighty-second  St.,  New  York  City.  1900 

BOcher,  Maxime Harvard  University,  Cambridge,  Mass.  1909 

BoLTWOOD,  B.  B Yale  University,  New  Haven,  Conn.  1911 

BoLZA,  OsKAR Marienstrasse  7,  Freiburg,  C^ermany.  1909 

Boss,  Lewis Dudley  Observatory,  Albany,  N.  Y.  1889 

Bbanneb,  John  C Stanford  University,  CdliforMa.  1905 

Brush,  George  J.* 1 4  Trumbull  St.,  New  Haven,  Cwm,  1888 

iMr.   Brush  died  00  February  6,  1912. 
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Date  of 
election. 

Campbell,  D.  H Stanford  University,  California.  1910 

Campbell,  Willlam  W Lick  Observatory^  Mount  Hamilton,  California,  1902 

Cattell,  James  McK Garrison,  y.  Y.  1901 

CuAMBERLiN,  THOMAS  C UrUversUy  of  Chicago,  Chicago,  III.  1903 

Chandler,  Charles  F Columbia  University,  New  York  City.  1874 

Chandler,  Seth  C Box  216,  Wellesley  Hills,  Mass.  1888 

Chittenden,  Russell  H Sheffield  Scientific  School,  New  Haven,  Conn.  1890 

Clark,  W.  B Johns  Hopkins  University,  Baltimore,  Md.  1908 

Clarke,  F.  W U.  S.  Geological  Survey,  Washington,  D.  C.  1909 

Clarke,  J.  M State  Hall,  Albany,  N.  Y.  1909 

CoMSTocK,  George  C Washburn  Observatory,  Madison,  Wis.  1899 

CoNKLiN,  E.  G Princeton,  N,  J.  1908 

Coulter,  J.  M University  of  Chicago,  Chicago,  III.  1909 

Councilman,  Wm.  T «. Harvard  Medical  School,  Boston,  Mass.  1904 

Crafts,  James  M 59  Marlborough  St.,  Boston,  Mass.  1872 

Crew,  Henry Northwestern  University,  Evanston,  III  1909 

Cross,  Whitman U.  8.  Geological  Survey,  Washington,  D.  C.  1908 

Dall,  Willlam  H Smithsonian  Institution,  Washington,  D.  C.  1897 

Dana,  Edward  S Yale  University,  New  Haven^  Comu  1884 

Davis,  William  Morris 17  Francis  Ave.,  Cambridge,  Mass.  1904 

Day,  Arthur  L Geophysical  Laboratory,  Washington,  D.  C.  1911 

Dewey,  John Columbia  University,  New  York  City.  1910 

Elkin,  William  L Yale  University  Observatory,  New  Haven,  Conn.  1895 

Farlow,  W.  G Harvard  University,  Cambridge,  Mass.  1879 

Flexneb,  Simon Rockefeller  Institute,  New  York  City.  1908 

Frost,  Edwin  B Yerkes  Observatory,  Williams  Bay,  Wis.  1908 

Gilbert,  Grove  K U.  S.  Geological  Survey,  Washington,  D.  C.  1883 

Gill,  Theodore  N Smithsonian  Institution,  Washington,  D.  C.  1873 

GoocH,  Frank  A Yale  University,  New  Haven,  Conn.  1897 

GooDALB,  George  L Harvard  University,  Cambridge,  Mass.  1890 

Hague,  Arnold U.  S.  Geological  Survey,  Washington,  D.  C.  1885 

Hale,  George  E Solar  Observatory  office,  Pasadena,  Cal.  1902 

Hall,  Edwin  H Harvard  University,  Cambridge,  Mass.  1911 

Harper,  R.  A Columbia  University,  New  York  City.  1911 

Hastings,  Charles  S Yale  University,  New  Haven,  Conn.  1889 

Hayford,  John  F Northwestern  University,  Evanston,  lU.  1911 

HiLOARD,  Eugene  W University  of  California,  Berkeley,  Cal.  1872 

Hill,  George  W . West  Nyack,  N.  Y.  1874 

HiLLEBRAND,  WiLLiAM  F ^urcuu  of  Standards,  Washington,  D.  C.  1908 

HoLDEN,  Ei)WARD  S U.  S.  MUitary  Academy,  West  Point,  N.  Y.  1885 

Holmes,  William  H U.  S.  National  Museum,  Washington,  D.  C.  1905 

Howell,  William  H Johns  Hopkins  University,  Baltimore,  Md.  1905 

iDDiNos.  Joseph   P Brinkiow,  Md.  1907 

Jackson,  Charles  L 6  Boylston  Hall,  Cambridge,  Mass.  1883 

Kemp,  James  F Columbia  University,  New  York  City.  1911 

LiNDGREN,  Waldemar U.  S.  Geologicol  Survey,  Washington,  D.  C.  1909 

LoEB,  Jacques Rockefeller  Institute,  New^York  City.  1910 

Mall,  Franklin  P Johns  Hopkins  University,  Baltimore,  Md.  1907 

Mark,  Edward  L 109  Irving  St.,  Cambridge,  Mass.  1908 

Mendenhall,  Thomas  C Worcester,  Mass.  1887 

Merriam.  C.  Hart 1919  Sixteenth  St.,  Washington,  D.  C.  1902 
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Date  of 
election. 

Michael,  Abthijb 219  Parker  8t,  Netcton  Center,  Mass,  18Sf> 

MiCHELSON,  Albebt  A University  of  Chicago,  Chicago,  111.  1888 

MiNOT,  Charles  S Harvard  Medical  School,  Boston,  Mass.  1807 

Mitchell,  S.  Weib 1524  Walnut  St.,  Philadelphia,  Pa.  1805 

MooBE,  EuAKiM  H University  of  Chicago,  Chicago,  III.  1901 

Morgan,  T.  H Columbia  University,  New  York  City.  1900 

MoRLEY,  Edward  W West  Hartford,  Conn.  1897 

Morse,  Edward  S P.  O.  Box  268,  Salem,  Mass.  1870 

Morse,  Harmon  N Johns  Hopkins  University,  Baltimore,  M^  1907 

MouLTON,  F.  R University  of  Chicago,  Chicago,  III.  1910 

Nef,  John  Ulric University  of  Chicago,  Chicago,  III.  1904 

Nichols,  Edward  L Cornell  University,  Ithaca,  N.  Y.  1901 

Nichols,  Ernest  F Dartmouth  College,  Hanover,  N.  H.  1908 

Notes,  Arthur  A Massachusetts  Institute  of  Technology,  Boston,  Mass.  1905 

Notes,  William  A University  of  niinois,  Urhana,  III.  1910 

OsBORN,  H.  F American  Museum  of  Natural  History,  New  York  City.  1900 

Osborne,  T.  B Agr.  Exp.  Station,  Netc  Haven,  Conn.  1910 

Osgood,  William  Fogg Harvard  University,  Cambridge,  Mass.  1904 

Peirce,  Benjamin  O Harvard  University,  Cambridge,  Mass,  1906 

Pbirce,  Charles  S MUford,  Pa.  187« 

Pickering,  Edward  C Harvard  College  Observatory,  Cambridge,  Mass.  1873 

Prudden,  T.  Mitchell Columbia  University,  New  York  City.  1901 

PuMPELLT,  Raphael Oibbs  Ave.,  Newport,  R.  I.  1872 

PuPiN,  Michael  I Columbia  University,  New  York  City.  1905 

Putnam,  Frederick  W Peabody  Museum,  Cambridge,  Mass.  1885 

Remsen,  Ira Johns  Hopkins  University,  Baltimore,  Md.  1882 

Richards,  Theodore  W Harvard  University,  Cambridge,  Mass.  1809 

RoTCE,  JosiAH Harvard  University,  Cambridge,  Mass.  1006 

Sargent,  Charles  S Arnold  Arboretum,  Jamaica  Plains,  Mass.  1895 

SCHUCHERT,  Chari.es Yale  University,  New  Haven,  Conn.  1910 

SooTT,  William  B Princeton  University,  Princeton,  N.  J.  1906 

Smith,  Edgar  F University  of  Pennsylvania,  Philadelphia,  Pa.  1S99 

Smith,  Theobald Harvard  Medical  School,  Boston,  Mass.  1008 

Stibglitz,  J.  O University  of  Chicago,  Chicago,  III.  1911 

Stobt,  William  E Clark  University,  Worcester,  Mass.  IIMXS 

Thomson,  Elihu Swampscott,  Mass.  1907 

Tbblease,  Wm Missouri  Botanical  Garden,  St.  Louis,  Mo.  1902 

Tbowbbidge,  John Harvard  University,  Cambridge,  Mass.  1878 

Van  Hise.  C.  R UniverHty  of  Wisconsin,  Madison,  Wis.  1902 

Van  Vleck,  E.  B University  of  Wisconsin,  Madison,  Wis.  1911 

Verrill,  a.  E Yaie  University,  New  Haven,  Conn.  1872 

Waloott,  Charles  D Smithsonian  Institution,  Washington,  D.  C.  1896 

Websteb,  Abthub  G Clark  UnivcrHty,  Worcester,  Mass.  1903 

Welch,  William  H 807  St.  Paul  St.,  Baltimore,  Md.  1895 

Wells,  Hobace  L Yale  University,  New  Haven,  Conn.  1903 

Wheeleb,  Henbt  L Sheffield  Scientific  School,  New  Haven,  Conn.  1900 

Wilson,  EdmunetB Columbia  University,  New  York  City.  1899 

Wood,  Horatio  C ^107  Chester  Ave.,  Philadelphia,  Pa.  1879 

Woodward,  Robert  S Carnegie  Institution,  Washington,  D.  C.  1896 

Wright,  Arthur  W Yale  University,  New  Haven,  Conn.  1881 


Date  of 
election. 
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HONORARY  MEMBER. 

Smith,  Sidney  I Yale  University,  New  Haven,  Conn,  1884 

FOREIGN  ASSOCIATES. 

Abbhenius,  S.  a Nohelinatitut,  Stockholm.  1008 

AuwEBS,  G.  F.  J.  Abtiiub Konigl.  Aka4.  der  Wissenschaften^  Berlin.  1883 

Backlund,  Oskab Aatron.  Stemwarte,  Pulkowa.  1903 

Baeyeb,  Adolph  Ritteb  von UniverHtdt,  Munich.  1898 

Babbois,  Chables University,  Lille.  1908 

Bbogoeb,  W.  C Universitet,  Christiania.  1903 

Dabwin,  Sib  Geobge  Howabd Nctcnham  Orange,  Cambridge.  1904 

Dewab,  Sib  James University,  Cambridge.  1907 

Ehblich,  Paul Konigl  Inst,  fiir  Ejpper.  Therapie,  Frankfurt  a.  Main.  1904 

FiscHEB,  Emil Chemisches  Inst,  der  Universitdt,  Berlin., 1904 

FoBSYTH,  A.  R Trinity  College,  Cambridge.  1907 

Geikie,  Sib  Abchibald Uaslemere,  Surrey.  1901 

Gill,  Sib  David Royal  Observatory,  Cape  Town.  1898 

Gboth,  Paul  von Universitdt,  Munich.  1905 

HiLBEBT,  David Universitdt,  Oottingen.  1907 

Kapteyn,  John  C , Rijks  Uuiversitcit,  Oroningcn.  1907 

Klein,   Felix Universitdt,   Oottingen.  1898 

Kboneckeb,  Hugo Kantonale  Universitdt,  Berne.  1901 

Lankesteb,  E.  Ray South  Kensington,  London.  1903 

Labmob,  Joseph St.  Johns  College,  Cambridge.  1908 

LiSTEB,  LOBD* Regents  Patk,  W.  London.  1898 

Lobentz,  Hendbik  Anton Rijks  Universitdt,  Leiden.  1906 

OsTWALD,  WiLHELM Orossbothcu,  bci  Leipzig.  1906 

Pavlov,  Ivan  Petbovitch Kais  Inst,  fiir  Exper.  Med.,  St.  Petersburg.  1908 

Penck,  Albbecht Universitdt,  Berlin.  1909 

Pfeffeb,  Wilhelm Bot.  Inst,  der  Universitdt,  Leipzig.  1903 

PicABD,  Chables  Ii^mile University,  Paris.  1903 

PoiNCABfi,  JuLFJS  Henbi University,  Paris.  1898 

Ramsay,  Sib  William University  College.  London.  1904 

Rayleioh,  I^bd University,  Cambridge.  1898 

Retzius,  Gustav Hogskolan,  Stockholm.  1909 

Rosenbusch,  H Universitdt,  Heidelberg.  1904 

Ruthebfobd,  Ebnest University.  Manchester.  1911 

Seeligeb  Hugo  Ritteb  von Universitdt,  Munich.  1908 

Stbasbubgeb,  E^uabd Universitdt,  Bonn.  1898 

Suess,  Edouabd Universitdt,  Viennn.  1898 

Thomson,  Joseph  John University,  Cambridge.  1903 

VoLTEBBA.  Vito Universitd,  Rom^.  1911 

Vbies,  Hugo  de , Universitdt,  Amsterdam.  1904 

Waldeyeb,  Wilhelm Universitdt,  Berlin.  1900 

WuNDT,  Wilhelm . Universitdt,  Ldpzig.  1909 

Zibkel,  Febdinand Kmigsstrasse  2a,  Bonn.  1903 

^  Lord  Lister  died  on  February  11,  1012. 
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LETTER  OF  TRANSMITTAL. 


National  Academy  of  Sciences, 

Office  of  the  President, 
WashingtoUy  D,  C,  January  27 j  191S. 
Sm:  In  conformity  with  the  requirements  of  the  act  of  incorpora- 
tion, approved  March  3,  1863,  I  have  the  honor  to  submit  herewith 
a  report  of  the  operations  of  the  National  Academy  of  Sciences  for 
the  year  ending  December  31,  1912. 

Very  respectfully,  Ira  Remsen,  President. 

The  President  of  the  Senate. 
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ACT  OF  INCORPORATION. 

AN  ACT  To  incorjwrate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  oftTie  United 
States  of  America  in  Congress  assemhledj  That  Louis  Agassiz,  Massa- 
chusetts; J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jersey; 
A.  D.  Bache,  at  large;  F.  A.  P.  Barnard,  at  large;  J.  G.  Barnard, 
United  States  Army,  Massachusetts;  W.  H.  C.  Bartlett,  United  States 
Military  Academy,  Missouri;  U.  A.  Boyden,  Massachusetts;  Alexis 
Caswell,  Rhode  Island;  William  Chauvenet,  Missouri;  J.  H.  C.  Coffin, 
United  States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States 
Navy,  Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis, 
United  States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis, 
Mo.;  J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York;  J.  M. 
Gilliss,  United  States  Navy,  District  of  Columbia;  A.  A.  Gould,  Mas- 
sachusetts; B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massachusetts; 
A.  Guyot,  New  Jersey;  James  Hall,  New  York;  Joseph  Henry,  at 
large;  J.  E.  Ililgard,  at  large,  Illinois;  Edward  Hitchcock,  Massachu- 
setts; J.  S.  Hubbard,  United  States  Naval  Observatory,  Connecticut; 
A.  A.  Humphreys,  United  States  Army,  Pennsylvania;  J.  L.  Le 
Conto,  United  States  Army,  Pennsylvania;  J.  Leidy,  Pennsylvania; 
J.  P.  Lesley,  Pennsylvania;  M.  F.  Longstreth,  Pennsylvania;  D.  H. 
Mahan,  United  States  Military  Academy,  Virginia;  J.  S.  Newberry, 
Ohio;  H.  A.  Newton,  Connecticut;  Benjamin  Peirce,  Massachusetts; 
John  Rodgers,  United  States  Navy,  Indiana;  Fairman  Rogers,  Penn- 
sjdvania;  R.  E.  Rogers,  Pennsylvania;  W.  B.  Rogers,  Massachusetts; 
L.  M.  Rutherford,  New  York;  Joseph  Saxton,  at  large;  Benjamin 
Silliman,  Connecticut;  Benjamin SiUiman,  junior,  Connecticut ;  Theo- 
dore Strong,  New  Jersey;  John  Torrey,  New  York;  J.  G.  Totten, 
United  States  Army,  Connecticut;  Joseph  Winlock,  United  States 
Nautical  Almanac,  Kentucky;  Jeffries  Wyman,  Massachusetts;  J.  D. 
Whitney,  California;  their  associates  and  successors  duly  chosen,  are 
hereby  incorporated,  constituted,  and  declared  to  be  a  body  corporate, 
by  the  name  of  the  National  Academy  of  Sciences. 

Sec.  2.  And  be  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or 
otherwise;  to  provide  for  the  election  of  foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needful  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 
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Sec.  3.  And  he  it  further  enacted.  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  Academy  shall,  whenever  called 
upon  by  any  Department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and  reports 
to  be  paid  from  appropriations  which  may  be  made  for  the  purpose, 
but  the  Academy  shall  receive  no  compensation  whatever  for  any 
services  to  the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AMENDMENTS. 
AN  ACT  To  amend  the  act  to  incor|X)rate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  Ilouse  of  Representatives  of  the  United 
States  of  America  in  Congress  assernbled,  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty- three,  be,  and  the  same  is  hereby,  so  amended  as 
to  remove  the  limitation  of  the  number  of  ordinarj'  members  of  said 
academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

AN  ACT  To  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  trust 
funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  Ilouse  of  Representatives  of  the  United 
States  of  America  i7i  Congress  assembled,  That  the  National  Academy 
of  Sciences,  incorporated  by  the  act  of  Congress  approved  March 
third,  eighteen  hundred  and  sixty-three,  and  its  several  supplements, 
be,  and  the  same  is  hereby,  authorized  and  empowered  to  receive 
bequests  and  donations  and  hold  the  same  in  trust,  to  be  applied  by 
the  said  academy  in  aid  of  scientific  investigations  and  according  to 
the  will  of  the  donors. 
.     Approved,  Juno  20,  1884. 
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MEETINGS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  1912  the  academy  held  two  stated  meetings.  The 
first  was  the  regular  annual  meeting  held  at  Washington,  April  16  to 
18,  inclusive;  the  second,  the  autumn  meeting,  held  at  Yale  Uni- 
versity, New  Haven,  November  12  to  13,  inclusive. 

ANNUAL  MEETING. 
BUSINESS  SESSIONS. 

The  business  sessions  were  held  at  the  New  National  Museum, 
Wasliington,  D.  C,  April  16  to  18,  1912. 

Forty-four  members  were  in  attendance,  as  follows:  Messrs  Ames, 
Becker,  Billings,  Boltwood,  Boss,  Campbell  (W.  W.),  Cattell,  Chit- 
tenden, Clark  (W.  B.),  Clarke  (F.  W.),  Conklin,  Councilman,  Cross, 
Dall,  Day,  Gill,  Hague,  Hale,  Hall,  Harper,  Hillebrand,  Holmes, 
Howell,  Iddings,  Mall,  Merriam,  ACnot,  Mitchell,  Morley,  Morse  (E. 
S.),  Morse  (H.  N.),  Moulton,  Noyes  (A.  A.),  Osborne  (T.  B.),  Peirce 
(B.  O.),  Pickering,  Pupin,  Remsen,  Schuchert,  Trelease,  Van  Hise, 
Walcott,  Webster,  Woodward. 

The  President  announced  the  death,  since  the  last  annual  meeting, 
of  the  following  members: 

George  Davidson,  December  6,  1911. 

Clarence  E.  Dutton,  January  4,  1912. 

George  J.  Brush,  February  6,  1912. 

REPORT  OF  THE  HOBftB  SECRBTARY. 

The  President  op  the  National  Academy  op  Sciences. 

Sir:  I  have  the  honor  to  present  herewith  the  annual  report  of  the  Home  Secretary 
of  the  National  Academy  of  Sciences  for  the  year  ending  April  16,  1912. 

The  annual  report  of  the  President  of  the  Academy  for  the  year  1911  was  transmitted 
to  the  United  States  Senate  February  2,  1912,  through  the  courtesy  of  Senator  George 
P.  Wetmore.  The  edition  of  2,000  copies  authorized  by  law  of  Congress  was  printed: 
500  copies  for  the  use  of  the  Senate,  1,000  copies  for  the  use  of  the  House  of  Represent- 
atives, and  500  copies  for  distribution  by  the  National  Academy  of  Sciences.  The 
report  was  received  from  the  Government  Printing  Office  April  12,  1912.  Copies  are 
now  being  distributed  to  members,  foreign  associates,  and  institutions  and  reference 
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libraries  on  our  exchange  list.  The  rest  of  the  limited  edition  is  distributed  during 
the  year  on  application  of  learned  societies  and  of  members  of  the  Academy,  and  & 
small  number  is  usually  reserved  for  the  future  use  of  the  members. 

At  the  annual  meeting  in  April,  1911,  the  following  were  elected  to  membership  in 
the  Academy:  E.  E.  Barnard,  of  Yerkes  Observatory;  B.  B.  Boltwood,  of  Y'ale  Uni- 
versity; Arthur  L.  Day,  of  the  Geophysical  Laboratory  at  Washington,  D.  C;  Edwin 
H.  Hall,  of  Harv^ard  University;  R.  A.  Harper,  of  Columbia  University;  Johu  F- 
Hayford,  of  Northwestern  University;  James  F.  Kemp,  of  Columbia  University; 
J.  O.  Stieglitz,  of  the  University  of  Chicago;  and  E.  B.  Van  Vleck,  of  the  University 
of  Wisconsin. 

Messrs.  Ernest  Rutherford,  of  the  University  of  Manchester,  England,  and  Vito 
Vol  terra,  of  the  University  of  Rome,  Italy,  were  elected  foreign  associates  at  the 
same  meeting. 

The  memoir  by  Mr.  Trelease,  entitled  "A  Monograph  of  Agave  in  the  West  Indiw* 
and  illustrated  by  120  plates,  has  been  prepared  for  publication  and  was  transmitted 
to  the  Government  Printing  Office  on  April  2  for  printing  as  the  first  memoir  of 
Volume  XI  of  the  memoirs  of  the  Academy. 

The  following  biographical  memoirs  have  been  published  during  the  year:  Benja- 
min Silliman,  jr.,  and  James  Hammond  Trumbull,  by  Arthur  W,  Wright;  William 
H.  C.  Bartlett,  by  Edward  S.  Holdcn;  Cyrus  Ballou  Comstock,  by  Henry  L.  Abbot; 
Sanuiel  William  Johnson,  by  Thomas  B.  Osborne;  Charles  Abiathar  White,  by 
William  H.  Dull;  and  Samuel  Picq)ont  Langley,  by  Charles  D.  Walcott 

On  April  22,  1911,  the  academy  received  a  trust  fund  of  $6,000,  offered  by  Sir 
John  Mmray  for  the  purpose  of  founding  an  Alexander  Agassiz  gold  medal,  which 
shall  be  awarded  to  scientific  men  in  any  part  of  the  world  for  original  contributions 
to  the  science  of  oceanography.  A  committee  appointed  by  the  President,  and  con- 
sisting of  Messrs.  Holmes  (chairman),  Remsen,  and  Hague,  has  been  at  work  on  the 
selection  of  an  artist  for  the  medal  in  question. 

In  connection  with  the  semicentennial  celebration,  to  be  held  in  April,  1913,  two 
committees,  appointed  by  the  president  in  accordance  with  resolutions  adopted  at 
the  last  annual  meeting,  have  been  at  work.  The  committee  on  the  preparation  of 
the  semicentennial  volume,  consisting  of  Messrs.  Walcott,  Trelease,  Councilman, 
Chittenden,  and  Hague  (chairman),  has  engaged  Dr.  F.  W.  True,  Assistant  Secretary 
of  the  Smithsonian  Institution,  to  take  editorial  charge  of  the  volume,  which  is  now 
well  in  hand.  The  committee  on  the  celebration  of  the  semicentennial  consists  of 
Messrs.  Conklin  (chairman),  W.  B.  Clark,  and  Day. 

Three  members  have  died  since  the  last  annual  meeting:  Geoige  Davidson,  on 
December  6,  1911;  Clarence  E.  Dutton,  on  January  4,  1912;  and  George  J.  Brush,  on 
February  6,  1912. 

Of  our  foreign  associates,  we  have  to  record  the  deaths  of  Sir  Joseph  Hooker  and 
Lord  Lister. 

There  are  116  active  members  on  the  membership  list,  one  honorary  member,  and 
41  foreign  associates. 

Arnold  Hague,  Uome  Secretary, 

April  16,  1912. 

REPORT  OF  THE  DIRECTORS  OF  THE  BACHB  FUND. 

The  directors  authorized  the  treasiu^r  of  the  academy  to  transfer  $3,714  from 
accumulated  income  to  the  capital  account  on  January  1,  1912,  making  the  total 
capital  of  the  fund  $56,000. 

Since  the  last  annual  meeting  the  following  grants  have  been  made: 
No. 

165.  June  17, 1911.  J.  A.  Parkhurst,  Yerkes  Observatory,  Williams  Bay,  Wis. .    $500 
For  the  determination  by  photographic  methods  of  the  visual  and 
photographic  magnitudes  and  the  spectral  types  of  fadnt  stars. 
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No. 

166.  Dec.  13,  1911.  M.  A.  Roeanoff,  Clark  University,  Worceflter,  Mass $500 

For  the  determination  of  the  several  factors  that  influence  the  velocity 
of  sugar  hydrolysis. 

167.  S.  C.  Chandler,  Wellesley  Hills,  Mass 350 

For  the  definitive  discussion  of  the  latitude  variation  from  1725  to  the 

present  time. 

161.  Jan.  1, 1912.  F.  B.  Sumner 150 

Additional  grant  for  the  continuation  of  experiments  on  the  effects  of 

external  conditions  on  growing  white  mice. 

168.  Feb.  29,  1912.  T.  A.  Mann,  Concord,  N.  H 100 

For  the  determination  of  the  cause  and  mode  of  spread  of  septic  sore 
throat. 

169.  Apr.  6,  1912.  S.  F.  Acree,  Johns  Hopkins  University,  Baltimore,  Md 500 

For  the  completion  of  the  study  of  the  action  of  alkyl  halides  on 
sodium  phenolate. 

170.  E.  H.  Hall,  Harvard  University 500 

For  the  study  of  the  electromagnetic  and  thermomagnetic  behavior 
of  metals. 

Total 2, 600 

There  are  under  consideration  three  further  applications. 

Since  the  laU  report  Prof.  Edwin  B.  Frost  has  been  chosen  director  to  fill  the 
vacancy  caused  by  the  resignation  of  Prof.  S.  C.  Chandler.  Dr.  Minot  has  been 
appointed  chairman  of  the  board. 

Respe<'tfully  submitted. 

Charles  S.  Minot,  Chairman. 

REPORT  OF  THE  TRUSTEES  OP  THE  WATSON  FUND. 

The  work  on  the  j)repanition  of  tables  of  the  minor  planets  dL«<covered  by  Watson, 
which  has  been  placed  under  the  direction  of  Prof.  Armin  O.  Leuschner,  has  been 
pnx?eeding  since  July  1  last,  after  the  interruption  explained  in  our  last  report. 

Miss  Glancy  and  2^1  iss  Levy  have  been  employed  as  computers.  Unexpected 
theoretical  and  practical  diflSculties  have  developed  in  relation  to  the  preparation  of 
general  tables  for  abridging  computations  of  the  perturbations  of  the  ]ilanetB  of  the 
Hecuba  group  (i),  of  which  the  Watson  planets  include  six.  Work  has  been  accom- 
plished on  some  of  the  remaining  four. 

In  compliance  with  the  application  of  Prof.  Leuschner,  we  reconunend  that  in 
continuation  of  the  work  after  July  1,  1912,  the  sum  of  $95  per  month  be  granted  in 
support  of  these  computations  upon  the  minor  planets,  so  far  as  necessary. 

Lewis  Boss,  Chairman. 
William  L.  El  kin. 
Edwin  B.  Frost. 

The  report  was  adopted  and  the  recommendation  was  approved  by 
vote  of  the  academy. 

DRAPER  FUND. 

Mr.  Hale,  chairman  of  the  committee  on  the  Draper  fund,  stated 
that  in  accordance  with  the  plans  for  the  celebration  of  the  semi- 
centennial anniversary  of  the  academy  it  was  the  intention  to  pre- 
sent the  Draper  medal  at  that  time,  and  that  the  committee  expected 
to  recommend  the  nominee  at  the  time  of  the  next  autimm  meeting. 
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J.  LAWRENCE  SMITH  FUND. 

To  THE  National  Academy  op  Sciences: 

The  committee  on  the  J.  Lawrence  Smith  fund  reports  in  regard  to  researches  now 
in  progresp,  which  have  been  aided  by  this  fund,  as  follows: 

Grant  No.  1:  Edmund  Otis  Hovey,  curator  in  the  department  of  geology  and  inverte- 
brate paleontology  in  the  American  Museum  of  Natural  History,  New  York,  received 
in  1910  a  grant  of  $400  to  aid  in  the  study  of  certain  meteorites  not  hitherto  adequately 
investigated.  The  scope  of  this  work  has  been  recently  enlai^ed,  owing  to  the  acqui- 
sition by  the  American  Museum  of  an  important  collection  of  meteorites,  and  is  still 
in  progress. 

Grant  No.  2:  C.  C.  Trowbridge,  professor  of  physics  in  Columbia  University,  New 
York,  received  in  1910  a  grant  of  $400  in  aid  of  his  studies  concerning  the  luminous 
trains  of  certain  meteorites.  He  is  collecting  records  of  observations  of  such  trains, 
spectroscopic  and  visual,  lai^ely  from  material  existing  only  in  manuscript,  and  much 
clerical  assistance  is  required.  The  work  is  still  in  progress  and  the  committee  recom- 
mend that  the  sum  of  $250  be  granted  to  Prof.  Trowbridge  annually  for  four  years  for 
the  continuation  of  the  work. 

Grant  No.  3:  George  P.  Merrill,  curator  in  the  department  of  geology  in  the  United 
States  National  Museum,  received  in  1910  a  grant  of  $200  to  assist  in  verifying  the 
presence  of  certain  elements  reported  as  occurring  in  small  quantities  in  some  meteor- 
ites. In  1911  a  further  grant  of  $200  was  voted  by  the  academy  on  the  recommenda- 
tion of  the  committee.  Specimens  from  eight  meteoric  falls  have  been  examined. 
The  examination  has  shown,  apparently  beyond  question,  the  occurrence  of  platinum 
and  vanadium  among  the  doubtful  elements,  and  has  confirmed  the  reported  occur- 
rence of  titanium  and  copper,  but  of  no  other  of  those  regarded  as  doubtful.  The 
work  is  still  in  progress. 

The  unexpended  income  from  the  fund  now  available  for  grants  is  $1,170.13. 

Respectfully  submitted. 

Edward  W.  Morley,  Chainnan, 

The  report  was  adopted  and  the  recommendation  was  approved 
by  vote  of  the  academy. 

REPORT  OF  THE  BOARD  OF  DIRECTORS  OF  THE  GOULD  FUND. 

According  to  a  previous  report  of  this  fund  in  April,  1910,  and  arrangements  in 
consonance  therewith.  Dr.  S.  C.  Chandler  in  September,  1909,  turned  over  the  publi- 
cation of  the  Astronomical  Journal,  founded  by  Dr.  B.  A.  Gould,  to  the  Dudley 
Observatory,  and  the  directors  of  the  Gould  fund  agreed  to  extend  its  financial  aid  to 
such  publication  so  far  as  its  means  would  permit.  At  that  time  the  directors  granted 
to  this  object  an  advance  payment  of  $1,000  from  the  fund. 

On  October  25,  1911,  the  directors  instructed  the  treasurer  to  reserve  the  further 
amount  of  $2,000  subject  to  the  order  of  the  present  editor,  Lewis  Boss,  in  support  of 
the  further  publication  of  the  journal.  It  has  not  yet  been  necessary  to  make  any 
draft  upon  this  latter  provision. 

Lewis  Boss,  Chairman. 
S.  C.  Chandler. 
George  W.  Hill. 
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OIBBS  PUND. 

To  THE  National  Academy  op  Sciences: 

As  chaiiman  of  tho  trustees  of  the  Wolcott  Gibbs  fund  for  chemical  research,  I  have 
the  honor  to  report  that  the  capital  of  the  fund  was  raised  to  $3,000  on  January  1, 1912, 
by  the  transfer  of  $326.83  from  the  income  balance.  This  step  was  taken  by  the 
trustees  at  the  suggestion  of  the  finance  committee  of  the  academy.  As  this  appro- 
priation reduced  the  cash  income  balance  to  $12.08,  no  attempt  was  made  to  grant  any 
portion  of  it  this  year. 

Respectfully  submitted. 

C.  L.  Jackson,  Chairman. 

COMSTOCK  FUND. 

The  president  announced  that  he  had  received  the  resignation  of 
Mr.  Hale  as  a  member  of  the  committee  on  the  Comstock  fund,  and 
that  he  had  appointed  Mr.  Crew  to  fill  the  vacancy. 

COMMITTEE  ON  PALEONTOLOGIC  CORRELATION. 

To  THE  National  Academy  op  Sciences: 

I  beg  leave  to  report  on  what  has  been  accomplished  under  my  direction  by  the 
vertebrate  section  of  the  committee  on  paleontologic  correlation,  with  the  aid  of  the 
two  appropriations  of  $500  each  from  the  Bache  fund. 

The  principal  completed  work  in  vertebrate  paleontology  is  included  in  the  "Age 
of  Mammals,"  which  I  published  in  1910.  In  addition  there  are  three  pamphlets 
published  by  the  New  York  Academy  of  Sciences  as  follows: 

Correlation  Bulletin  No.  1:  '*Plan  and  scope,*'  by  H.  F.  Osbom  and  W.  D.  Matthew, 
containing  a  sketch  of  plans  for  cooperative  correlation  work. 

Correlation  Bulletin  No.  2:  "Fossil  vertebrates  of  Belgium,*'  by  Louis  DoUo,  con- 
taining complete  lists  and  summaries  of  fossil  vertebrates  of  the  Belgian  formations. 

Correlation  Bulletin  No.  3:  "Patagonia  and  the  Pampas  Cenozoic,"  a  summary 
and  critical  review  of  the  correlations  of  the  Cenozoic  in  Aigentina,  by  W.  D.  Matthew, 
based  chiefly  upon  the  contributions  of  Dr.  Santiago  Roth. 

Dr.  Matthew  has  prepared  lists  of  fossil  vertebrates  from  the  North  American  forma- 
tions, to  be  completed  and  revised  by  the  several  experts  associated  with  the  project, 
but  thus  far  none  are  ready  for  publication.  The  Tertiary  lists  are  very  nearly  com- 
plete, but  require  some  further  revision  and  preparation  of  sections  to  bring  them 
down  to  date.  The  Mesozoic,  Paleozoic,  and  Quaternary  Hsts  require  extensive 
revision  and  annotation  before  they  can  be  of  service. 

"Correlation  and  PalcRogeography,"  by  Prof.  H.  F.  Osbom,  to  appear  in  the  next 
number  of  the  bulletin  of  the  Geological  Society  of  America  (vol.  23,  1912),  completes 
the  subject  of  American  correlation  as  it  has  advanced  up  to  the  present  time.  It  seta 
forth  the  entire  system  which  I  have  established  with  the  cooperation  of  members 
of  the  American  Muaeum  staff,  and  is  the  final  contribution  which  I  shall  make  to 
this  research. 

The  funds  have  been  practically  devoted  to  research  assistance  in  the  preparation 
of  these  reports. 

It  is  recommended  that  the  vertebrate  section  of  the  committee  be  discharged. 

Henry  Fairheld  Osborn,  Chairman. 

The  report  was  accepted  and  the  recommendation  approved  by 
vote  of  the  academy. 
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AGASSIZ  MEDAL. 

To  THE  National  Academy  op  Sciences: 

Mr.  Theodore  Spicer-Simpson  has  made  preliminary  sketches  for  the  Agaasiz  medal 
for  researches  in  oceanography,  provided  for  by  Sir  John  Murray,  which  are  astis^tory 
to  the  committee.  The  medal  is  to  be  3  inches  in  diameter,  one-eighth  of  an  inch 
thick,  and  weighing  about  9i  oimces,  24  carats  fine. 

Mr.  Spicer-Simpson  agrees  to  prepare  the  dies  for  this  medal  and  funush  the  fint 
copy  in  gold,  turning  over  also  to  the  academy  the  dies  for  the  same,  for  the  sum  d 
11,000. 

It  is  therefore  recommended  that  the  sum  of  |1,000  be  allotted  for  this  purpose,  $500 
to  be  paid  to  Mr.  Spicer-Simpson  on  completion  of  the  plaster  model  and  $500  addi- 
tional on  completion  of  the  work;  provided  that  the  expense  be  paid  from  the  general 
income  of  the  academy  and  returned  to  that  fund  from  the  future  income  receipts  of 
the  Murray  fund. 

W.  H.  Holmes,  Chairman. 
Ira  Remsen. 
Arnold  Hague. 

On  the  recommendation  of  the  council  the  report  was  accepted  and 
the  recommendations  approved  by  vote  of  the  academy. 

REPORT  OF  THE  COMMITTEE  ON  COOPERATION  IN  SOLAR  RESEARCH. 

The  fourth  conference  of  the  International  Union  for  Cooperation  in  Solar  Research 
was  held  at  the  Mount  Wilson  Solar  Observatory,  August  31  to  September  2,  1910. 
The  delegates  present  included  1  from  Austria,  2  from  Canada,  9  from  France,  9  from 
Germany,  8  from  Great  Britain,  1  from  Holland,  1  from  Italy,  3  from  Russia,  1  from 
Spain,  1  from  Sweden,  and  1  from  Switzerland,  in  addition  to  47  from  the  United 
States.  Many  of  the  delegates  attended  the  meeting  of  the  Astronomical  and  Astro- 
physical  Society  of  America  at  the  Harvard  College  Observatory  and  then  traveled 
together  to  California.  The  sessions  were  held  at  the  summit  of  Mount  Wilson,  where 
the  delegates  were  lodged  throughout  the  formal  part  of  the  conference.  The  resolu- 
tions adopted  called  for  the  continuation  of  the  series  of  daily  photographs  of  the 
calcium  flocculi  with  spectroheliographs  used  by  cooperating  observatories  in  various 
parts  of  the  world ;  the  addition  of  a  series  of  daily  photographs  of  the  hydrogen  flocculi; 
the  inclusion  in  the  list  of  cooperating  institutions  of  the  observatories  at  Tacubaya, 
Mexico,  and  Madrid,  Spain;  the  adoption  of  definite  international  standards  of  wave- 
lengths of  the  second  order,  based  on  interferometer  determinations  made  at  three 
laboratories;  the  use  of  barium  lines  in  the  neighborhood  of  X  5800,  where  sharp  iron 
lines  are  not  sufficiently  numerous  for  standards;  the  extension  of  the  system  of  stand- 
ards of  the  second  order  to  shorter  and  longer  wave-lengths;  the  measurement  of 
standards  of  the  third  order  by  concave  gratings  at  various  cooperating  institutions; 
the  use  of  the  name  International  Angstrom  (I.  A.)  for  the  unit  on  which  the  system  of 
standards  of  the  international  system  is  based;  the  publication  of  the  report  of  the 
sim-spot  spectrum  committee  and  of  the  cooperating  observers  in  the  next  volume  of 
the  Transactions  of  the  Solar  Union;  the  continuation  of  visual  observations  of  spot 
spectra  in  accordance  with  a  revised  and  extended  scheme ;  the  preparation  of  a  general 
catalogue  of  the  lines  in  the  photographic  spectra  of  sun  spots;  the  preparation  of  a  new 
photographic  map  of  the  sim-spot  spectrum  on  a  scale  of  5  mm.  to  the  AngstrOm;  and 
the  general  adoption  of  the  plan  of  measuring  position  angles  around  the  sun's  limb 
from  the  north  to  the  east. 

The  conference  also  expressed  its  satisfaction  that  the  erection  of  a  solar  observEtory 
in  Japan  is  in  contemplation,  and  expressed  the  hope  that  the  Secchi  memorial  tele- 
scope, to  be  erected  in  Italy,  should  consist  of  a  tower  telescope  with  spectrohelio- 
graph. 
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The  moet  important  resolution  called  for  an  extension  of  the  activity  of  the  Solar 
Union,  so  as  to  include  the  entire  subject  of  astrophysics.  As  a  first  consequence  of 
this  extension,  a  committee  was  appointed  to  examine  and  report  on  the  question  of 
the  classification  of  stellar  spectra. 

It  was  decided  that  the  next  meeting  of  the  Solar  Union  be  held  at  the  University 
of  Bonn  in  1913. 

It  was  generally  agreed  that  the  Solar  Union  has  contributed  in  an  important  way 
to  the  progress  of  solar  physics  and  to  that  close  cooperation  between  astronomers  and 
physicists  which  is  essential  to  the  rapid  and  effective  development  of  astrophysical 
research.  The  interest  shown  in  this  conference  by  many  who  have  taken  no  part  in 
eolar  research,  and  the  extension  of  the  scope  of  the  union  so  as  to  include  all  subjects 
of  astrophysics,  augur  well  for  the  future  and  lead  to  the  belief  that  the  Union  will 
play  an  increasingly  important  part  in  the  progress  of  science. 

George  £.  Hale,  Chairman. 

SBMICENTSNlflAL  VOLUME. 

Mr.  Hague,  chairman  of  the  committee  on  the  semicentennial 
volume,  presented  a  report  of  progress  and  stated  that  the  volume 
would  be  ready  for  distribution  at  the  time  of  the  semicentennial 
celebration,  in  April,  1913. 

AMBNDMBNT  TO  THE  CHARTER. 

The  treasurer  stated  that  in  accordance  with  the  terms  of  a  reso- 
lution adopted  at  the  last  autumn  meeting,  authorizing  him  to  secure 
legal  advice  as  to  the  pooling  of  the  funds  of  the  academy  for  purposes 
of  investment,  he  had  consulted  the  firm  of  MacVeagh,  McKenney  & 
Flannery,  submitting  the  charter  of  the  academy,  the  terms  of  the 
different  deeds  of  gift,  and  a  statement  of  what  was  desired  by 
the  academy,  and  that  he  had  received  an  opinion  showing  the 
legal  necessity  for  the  following  amendment  to  the  charter  of  the 
academy. 

PROPOSED  AMENDMENT  TO  THE  CHARTER  OF  THE  NATIONAL  ACADEMY 

OF  SCIENCES. 

AN  ACT  TO  amend  the  act  authoritlng  the  National  Academy  of  Sciences  to  receive  and  hold  trust 
funds  for  the  promotion  of  science  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  Ilause  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  act  to  authorize  the  National  Academy  of  Sciences  to 
receive  and  hold  trust  funds  for  the  promotion  of  science  and  for  other  purposes, 
approved  June  twentieth,  eighteen  hundred  and  eighty-four,  be,  and  the  same  is 
hereby,  amended  to  read  as  follows:  That  the  National  Academy  of  Sciences,  incor- 
porated by  the  act  of  Congress  approved  March  third,  eighteen  hundred  and  sixty- 
three,  be,  and  the  same  is  hereby,  authorized  and  empowered  to  receive  by  devise, 
bequest,  donation,  or  otherwise,  either  real  or  personal  property,  and  to  hold  the  same 
absolutely  or  in  trust  and  to  invest,  reinvest,  and  manage  the  same  in  accordance  with 
the  provisions  of  its  constitution,  and  apply  said  property  and  the  income  arising 
therefrom  to  the  objects  of  its  creation  and  according  to  the  instructions  of  the  donors. 
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On  the  recommendation  of  the  council  the  academy  adopted  the 
following  resolution: 

Whereas  legal  opinion  has  shown  the  present  charter  of  the  academy  to  be  unduly 
restrictive,  not  only  in  regard  to  the  management  of  the  hmds  intrusted  to  the 
academy,  but  also  in  the  terms  imder  which  such  bequests  may  be  accepted  and 
applied: 
Resolved,  That  the  academy  take  such  steps  as  may  be  necessary  to  secure  the 

ad(^tion  of  the  proposed  amendment  to  the  charter  of  tbe  academy. 

CONSTrnmONAL  AlfBlCDMSNT  ON  INVESTMENTS. 

The  following  amendment  to  section  1  of  Article  VI  of  the  consti- 
tution, which  was  adopted  in  conmiittee  of  the  whole  at  the  autunm 
meeting  in  New  York  City,  was  adopted: 

All  investments  shall  be  made  by  the  treasurer  in  the  corporate  name  of  the  academy 
with  the  approval  of  a  finance  committee  of  three  members,  to  be  appointed  annually 
by  the  president,  of  which  the  treasurer  shall  be  one.  Investments  shall  be  made  in 
bonds  of  the  United  States,  in  State  bonds,  or  bonds  or  notes  secured  by  first  mort- 
gages on  real  estate,  in  investments  legal  for  savings  banks  under  the  laws  of  Massa- 
chusetts or  New  York,  or  in  other  bonds  recommended  to  the  treasurer  by  the  fiscal 
advisers  of  the  academy. 

The  council  shall,  at  its  annual  meeting  in  each  year,  designate  one  bank  or  trust 
company  in  Washington,  D.  C,  and  one  in  New  York  City  to  act,  when  requested  by 
the  treasurer,  as  the  fiscal  advisers  of  the  academy. 

The  treasurer  shall  have  the  authority,  with  the  approval  of  the  finance  committee, 
to  change  any  investment  held  by  him  in  the  corporate  name  of  the  academy. 

BUSINESS  FROM  THE  COUNCIL. 

The  following  recommendations  of  the  council  were  adopted  by 
vote  of  the  academy: 

That  the  medals  belonging  to  the  academy  be  temporarily  deposited  in  the  United 
States  National  Museum  for  safe-keeping. 

That  the  treasurer  be  authorized  to  pay  the  annual  subscription  of  200  francs  to  the 
International  Association  of  Academies. 

ELECTION  OF  MEMBERS  OF  THE  COUNCIL. 

Messrs.  W.  T.  Councilman  and  R.  S.  Woodward  were  elected 
members  of  the  council  for  the  term  of  three  years  ending  with  the 
annual  meeting  in  1915. 

ELECTION  OF  NEW  MEMBERS. 

The  following  were  elected  to  membership  in  the  academy:  John 
Jacob  Abel,  Johns  Hopkins  University,  Baltimore,  Md.;  Charles 
Benedict  Davenport,  Station  for  Experimental  Evolution,  Cold  Spring 
Harbor,  N.  Y.;  Samuel  James  Meltzer,  Rockefeller  Institute  for 
Medical  Research,  New  York  City;  Harry  Fielding  Reid,  Johns- 
Hopkins    University,    Baltimore,    Md.;  Roland   Thaxter,    Harvard 
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University,  Cambridge,  Mass.;  William  Morton  Wheeler,  Harvard 
University,  Cambridge,  Mass.;  David  White,  United  States  Geo- 
logical Survey,  Washington,  D.  C;  and  Robert  Williams  Wood, 
Johns  Hopkins  University,  Baltimore,  Md. 

ELECTION  OF  FORSION  ASSOCIATE. 

Sir  John  Murray  was  elected  a  foreign  associate  of  the  academy. 

DELEGATES. 

The  president  announced  the  appointment  of  the  following  dele- 
gates: 

George  F.  Becker  to  the  meeting  of  the  American  Philosophical  Society,  April  18-20. 
Arnold  Hague  to  the  250th  anniversary  of  the  Royal  Society  of  London. 

President  Remsen  was  named  to  represent  the  academy  at  the 

inauguration  of  President  Hibben  at  Princeton  University,  May  11, 

1912. 

SCIENTIFIC  SESSIONS; 

The  scientific  sessions  were  held  in  the  United  States  National 
Museimi,  Washington,  D.  C,  April  16-18,  1912. 

APRIL  16. 

Geoi^e  E.  Hale:  The  new  tower  telescope  of  the  Mount  Wilson  Solar  Observatory. 

(20  minutes.)    Lantern. 
W.  W.  Campbell: 

Radial  velocities  of  213  brighter  Class  A  stars.    (5  minutes.) 
Radial  velocities  of  190  brighter  Class  F  stars.    (5  minutes.) 
Some  characteristics  of  stellar  motions.    (10  minutes.)    Lantern. 
W.  J.  Humphreys  (introduced  by  Cleveland  Abbe):  Holes  in  the  air.    (15  minutes.) 
R.  A.  Harper:  The  organization  of  the  cell  colony  in  Pediastrum.    (15  minutes.) 
Lantern. 

D.  H.  Campbell:  On  the  morphology  and  systematic  position  of  Calycularia  radiculosa 
(Sande  Lac),  Stephens.    (10  minutes.) 

William  Trelease:  A  revision  of  Phoradendron.    (5  minutes.) 

H.  F.  Osbom:  Biological  foundation  of  Beigson's  ** Creative  Evolution.'* 

E.  S.  Morse:  Biographical  memoir  of  C.  O.  Whitman.    (5  minutes.) 

G.  L.  Goodale:  Biographical  memoir  of  Alexander  Agassiz.    (5  minutes.) 

APRIL  17. 

10.30  a.  m.:  The  following  address  was  given  by  invitation  of  the  council. 

Harvey  Cushing:  Some  observations  on  the  functions  of  the  pituitary  body. 
(Illustrated  by  lantern  slides.) 
2.30  p.  m.:  The  following  addresses  were  given  by  invitation  of  the  council: 
J.  A.  Holmes:  The  national  phases  of  the  mining  industry. 
C.  G.  Abbot:  The  solar  radiation.    (Illustrated  by  lantern  slides.) 
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AUTUMN  MEETING. 

The  autumn  meeting  was  held  at  Yale  University,  New  Haven, 
Conn.,  November  12  and  13,  1912. 

Forty-two  members  were  in  attendance,  as  follows:  Messrs.  Becker, 
Boas,  Boltwood,  Cattell,  Chandler  (C.  F.),  Chittenden,  Clark  (W.  B.), 
Clarke  (J.  M.),  Conklin,  Councilman,  Cross,  Dana,  Davis,  Gooch, 
Hague,  Harper,  Hastings,  Iddings,  Kemp,  Meltzer,  Morley,  Morse 
(E.  S.),  Nichols  (E.  L.),  Noyes  (A.  A.),  Osbom  (H.  F.),  Osborne 
(T.  B.),  Peirce  (B.  O.),  Reid,  Remsen,  Schuchert,  Scott,  Smith  (Theo- 
bald), Story,  Thaxter,  Thomson,  Verrill,  Walcott,  Webster,  Wells, 
Wheeler  (W.  M.),  Wood  (R.  W.),  and  Wright. 

BUSINESS  SESSIONS. 

The  business  sessions  were  held  in  Sloane  Physical  Laboratory  of 
Yale  University  November  12  and  13,  1912. 

REPORT  OF  COIOOTTBE  ON  THB  HSNRT  DRAPER  FUIVD. 

Your  committee  respectfully  recommends  that  the  Hemry  Draper  medal  be  awarded 
to  M.  Henri  Deslandres,  director  of  the  Astrophysical  Observatory  at  Meudon,  France, 
for  his  researches  in  solar  and  stellar  physics. 

M.  Deslandres's  investigations  cover  a  wide  range  of  subjects,  and  have  contributed 
in  a  most  important  way  to  the  advancement  of  astrophysics.  In  1891  he  began  a 
study  of  the  ultra-violet  spectrum  of  the  chromosphere,  in  which  he  photographed 
numerous  lines  in  the  series  spectrum  of  hydrogen  and  others  belonging  to  various 
elements.  Subsequently,  with  the  aid  of  a  spectrograph  which  was  given  a  discon- 
tinuous motion,  so  as  to  photograph  the  H  or  E  line  of  calcium  in  narrow  successi\'e 
sections  of  the  solar  surface,  he  studied  these  lines  in  the  regions  now  known  as  the 
flocculi,  distributed  irregularly  over  the  sun's  disk.  This  method,  which  gives  the 
velocities  of  the  ascending  and  descending  vapors  through  the  displacements  of  the 
H  and  K  lines,  has  proved  of  great  value  in  a  long  series  of  observatioDS  begun  at  the 
Paris  Observatory  and  now  being  continued  at  Meudon.  The  photographs  also  show 
the  same  lines  in  the  spectrum  of  the  chromosphere  and  prominence  at  the  limb. 

In  1893  M.  Deslandres  began  an  important  series  of  investigations  with  the  spectio- 
heliograph,  an  instrument  which  has  received  many  additions  and  improvements  in 
his  hands.  His  earlier  work  with  low  dispersion  on  the  calcium  lines  was  subseqeuntly 
supplemented  by  the  use  of  spectroheUographs  of  high  dispersion,  which  made  it 
possible  to  photograph  the  sun  with  different  portions  of  the  calcium  and  hydrogen 
lines  and  also  with  some  of  the  narrower  lines  of  other  elements.  In  this  way  M. 
Deslandres  has  obtained  photographs  showing  the  structure  of  the  solar  atmosphere 
at  different  levels,  permitting  many  valuable  studies  of  the  motion  and  physica] 
nature  of  these  vapors  to  be  made.  The  most  remarkable  results  are  those  obtained 
with  the  center  of  the  Ha  line  of  hydrogen  and  with  the  Ks  line  of  calcium.  These 
show  most  interesting  and  important  phenomena  in  the  upper  solar  atmosphere, 
including  the  dark  ''filaments "  and  long  alignments.  The  latter  wece  diacovered  by 
M.  Deslandres  in  this  way,  and  the  ''filaments,"  though  they  had  previoualy  been 
photographed  with  lower  dispersion,  are  hi  better  shown  on  these  magnificent  photo- 
graphs. 

Within  the  brief  UmitB  of  this  report  it  will  not  be  possible  to  mention  all  of  the 
researches  which  we  owe  to  M.  Deslandres.  They  include  observations  made  at  total 
aolar  eclipses;  investigations  on  the  electric  and  magnetic  phenomena  of  the  solar 
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atmosphere;  important  contributions  to  the  theories  of  the  aurora,  new  stars,  and 
nebulse;  studies  of  the  distribution  of  lines  in  spectra  and  the  laws  of  special  series; 
observations  of  stellar  spectra  and  spectra  of  comets;  photographs  of  the  spectra  of 
planets  for  the  determination  of  their  rotation,  etc.  All  of  these  investigations 
indicate  great  originality  on  the  part  of  their  author,  who  has  also  demonstrated  his 
executive  ability  in  the  organization  of  the  work  of  the  Meudon  Observatory. 

Your  committee  is  unanimous  in  its  opinion  that  the  Henry  Draper  medal  should 
be  awarded  to  M.  Deslandres  at  the  next  annual  meeting  of  the  National  Academy, 
and  trusts  that  action  confirming  this  recommendation  will  be  taken  at  the  autumn 
meeting. 

Respectfully  submitted. 

George  E.  Hale,  Chairman, 

The  report  of  the  committee  was  adopted,  and  the  academy  voted 
to  award  the  Henry  Draper  medal  to  Henri  Deslandres  at  the  annual 
meeting  of  the  academy  to  be  held  in  April,  1913. 

DELEGATES. 

The  president  annoimced  that  in  response  to  invitations  received 
by  the  academy  he  had  appointed  the  following  delegates:  Mr. 
Welch  to  the  International  Congress  on  Hygiene  and  Demography  at 
Washington,  September  23-28,  1912;  and  Mr.  H.  F.  Osbom  to  the 
dedication  of  the  New  York  State  Educational  Building  at  Albany, 
October  15-17,  1912. 

AMENDMENTS  TO  RULES. 

Kule  VIII  was  amended  by  vote  of  the  academy  to  read  as  follows: 

At  each  meetiiig  the  president  shall  announce  the  death  of  any  members  who  may 
have  died  since  tiie  preceding  meeting.  As  soon  as  practicable  thereafter  he  shall 
designate  a  member  to  write,  or  with  the  approval  of  the  president  to  secure  from 
some  other  source,  a  biographical  notice  of  each  deceased  member. 

Rule  IX  (first  paragraph)  was  amended  by  vote  of  the  academy  to 
read  as  follows: 

The  secretaries  will  receive  memoirs  at  any  time,  and  report  the  date  of  their 
reception  at  the  next  session;  but  no  memoir  shall  be  published  unless  it  has  been 
read  or  presented  by  title  before  the  academy. 

SEMICENTENNIAL  CELEBRATION. 

The  president  annoimced  that  in  accordance  with  the  terms  of  a 
resolution  adopted  at  the  last  annual  meeting,  authorizing  him  to 
appoint  a  committee  with  full  power  to  carry  out  the  provisions  of 
the  preliminary  report  of  the  committee  to  arrange  for  the  celebra- 
tion of  the  semicentennial  anniversary  of  the  academy,  he  has 
appointed  a  general  committee  consisting  of  Messrs.  Walcott  (chair- 
man), Chittenden,  Conklin,  Coulter,  Day,  Hague,  Hale,  Noyes  (A.  A.), 
Osbom  (H.  F.),  Pickering,  Pupin,  Thomson,  Trelease,  Webster,  and 
Woodward,  and  that  various  subconmiiittees  had  been  appointed.     . 
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CHAIRMAN  OF  THE  WATSON  FUND. 

The  academy  authorized  the  president  to  appoint  as  temporary 
chairman  of  the  committee  on  the  Watson  ftmd  whomever  the  section 
of  mathematics  and  astronomy  should  nominate  for  the  position. 

AGASSIZ  MEDAL. 

The  following  resolution  was  adopted : 

Resolvedy  That  the  president  be  empowered  to  select  a  committee  of  three  to  name 
the  recipient  of  the  Agassiz  medal. 

AWARD  OF  MEDALS  IN  1913. 

The  academy  adopted  the  following  resolution: 

Resolved,  That  the  council  be  authorized  to  approve  the  recommendations  of  aU 
committees  regarding  the  award  of  medals  for  the  year  1913. 

REPORT  OF  THE  COMMITTEE  ON  THE  COMSTOCK  PRIZE. 

The  committee  recommends: 

(1)  That  the  first  award  of  the  Comstock  prize  be  made  at  the  semicentennial  cele- 
bration of  the  academy  in  April,  1913. 

(2)  That  the  amount  of  the  prize  be  $1,500. 

(3)  That  the  prize  be  awarded  to  Prof.  R.  A.  Millikan,  of  the  University  of  Chicago, 
for  his  researches  on  the  charge  of  the  electron,  on  the  exact  value  of  the  ratio  of 
electric  chaige  to  mass,  and  on  valency  in  gaseous  ionization. 

(4)  That  since  there  is  no  medal  provided  for  in  connection  with  this  prize,  the 
academy  present  to  the  recipient  a  suitably  engrossed  certificate  of  the  award. 

Edw.  L.  Nichols,  Chairman. 

The  report  of  the  committee  was  approved  by  vote  of  the  academ j, 
and  Prof.  R.  A.  MilUkan,  of  the  University  of  Chicago,  was  designated 
as  the  recipient  of  the  first  Comstock  prize  of  $1,500  to  be  awarded  at 
the  semicentennial  celebration  of  the  academy  in  April,  1913. 

SCIENTIFIC  SESSIONS. 

NOVBlftBER  12. 

Charles  D.  Walcott:  Cambrian  formations  of  Mount  Robson  District,  British  Columbia. 
Illustrated.    15  minutes. 

William  M.  Davis:  Physiographic  evidence  in  favor  of  the  subsidence  theory  of  coral 
reefs.    15  minutes. 

William  B.  Scott:  Restorations  of  Tertiary  mammals.    Illustrated.    20  minutes. 

Henry  F.  Osbom:  Geologic  correlation  of  upper  paleolithic  faunas  of  Europe  and 
America  (preliminary  report). 

John  M.  Clarke:  (1)  The  Devonian  faimas  of  Western  Argentina;  (2)  Probable  De- 
vonian glacial  bowlder  beds  in  Argentina.    20  minutes. 

Charles  Schuchert:  Climates  of  geologic  time.    Illustrated.    20  minutes. 

William  M.  Davis:  The  transcontinental  excursion  of  the  American  Geographical 
Society. 
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NOVEMBER  13  (1(U0  a.  m.) 
PUBLIC  SCIENTIFIC  SESSION. 

Jacques  Loeb :  On  the  fertilization  of  the  egg  of  invertebrates  with  blood .    20  minutes. 

Edwin  G.  Conklin:  Cell  division  and  differentiation.    Illustrated.    15  minutes. 

Charles  B.  Davenport:  Heredity  of  skin  color  in  negro-white  crosses.    20  minutes. 

Lafayette  B.  Mendel  (introduced  by  Russell  H.  Chittenden):  S(Hne  biochemical 
features  of  growth.    Illustrated.    15  minutes. 

Thomas  B.  Osborne:  The  nutritive  value  of  the  proteins  of  maize.    15  minutes. 

Ross  G.  Harrison  (introduced  by  Russell  H.  Chittenden):  Experiments  on  regener- 
ation and  transplantation  of  limbs  in  the  amphibia.     Illustrated.    15  minutes. 

NOVEMBER  13  (2.30  p.  m.) 

PUBLIC   SCIENTIFIC  SESSION. 

S.  J.  Meltzer:  Theory  and  fact  as  illustrated  by  an  instructive  experiment  on  the 

splanchnic  nerve.    12  minutes. 
Franz  Boas:  New  data  on  the  influence  of  heredity  and  environment  upon  the  bodily 

form  of  man.    20  minutes. 
Ernest  W.  Brown  (introduced  by  Edward  S.  Dana):  The  problem  of  the  asteroids. 

20  minutes.  • 
Robert  W.  Wood:  (1)  Some  results  obtained  with  the  most  powerful  spectograph  in 

the  world.     Illustrated.    20  minutes.    (2)  On  the  possibility  of  photographing 

molecules.    10  minutes.    (3)  On  a  new  method  of  finding  regularities  in  band 

spectra.    Illustrated.    10  minutes. 

READ  BT  TITLE. 

Arnold  Hague:  Biographical  memoir  of  Samuel  Franklin  Emmons. 
Charles  C.  Adams  (introduced  by  William  H.  Dall;:  The  variations  and  ecological 
distribution  of  the  snails  of  the  genus  lo. 
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CLARENCE  EDWARD  DUTTON. 

Clarence  Edward  Dutton,  bom  at  Wallingford,  Conn.,  May  15, 
1841,  died  at  his  home  in  Englewood,  N.  J.,  January  4,  1912.  Though 
most  widely  known  through  his  contributions  to  geology,  he  was  by 
profession  a  soldier.  Entering  the  Army  as  an  officer  in  1862,  he  was 
transferred  to  the  regular  service  before  the  close  of  the  Civil  War, 
becoming  an  officer  of  ordnance.  He  served  in  that  capacity  until 
his  retirement,  but  by  detail  was  connected  for  considerable  periods, 
first  with  the  Powell  Survey  and  then  with  the  United  States  Geolog- 
ical Survey.  Under  the  auspices  of  these  organizations  he  made  geo- 
logic field  studies  in  Utah,  Arizona,  New  Mexico,  California,  and  the 
Hawaiian  Islands,  and  published  a  series  of  important  reports.  He 
made  also  the  principal  scientific  study  of  the  Charleston  earthquake, 
and  in  later  years  wrote  a  general  treatise  on  seismology. 

His  work  was  characterized  by  breadth  of  view,  and  its  prime 
motive  was  to  discover  the  principles  underlying  phenomena.  He 
was  specially  interested  in  t^e  dynamics  of  the  greater  factors  in 
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terrestrial  evolution,  and  made  notable  additions  to  the  philosophy 
of  volcanism,  mountain  building,  continent  growth,  and  seismolc^. 
In  discussions  of  volcanism  it  was  a  fundamental  concept  that  erup- 
tion is  primarily  conditioned  by  hydrostatic  laws;  and  a  cognate 
idea  connected  with  the  greater  reliefs  of  the  earth's  surface  was 
embodied  in  the  word  isostasy. 

GSORGS  JARVIS  BRUSH. 

George  Jarvis  Brush,  bom  in  Brooklyn  December  15,  1831,  died  at 
his  home  in  New  Haven  on  February  6,  1912.  Graduating  from  Yale 
in  1852,  as  a  member  of  the  first  class  to  receive  the  degree  of  bache- 
lor of  philosophy  from  the  school  of  applied  chemistry,  out  of  which 
was  destined  to  grow  the  Sheffield  Scientific  School,  with  which  he  was 
so  long  identified  as  professor,  executive  officer,  and  director,  Brush 
began  his  work  in  science  as  assistant  to  J.  Lawrence  Smith  at  the 
University  of  Virginia.  At  the  end  of  the  year  he  went  to  Germany, 
studying  from  1853  to  1855  in  his  chosen  field  of  chemistry  and  min- 
eralogy- under  Liebig,  von  Kobell,  and  Pettenkofer.  He  also  spent 
some  time  at  the  Mining  School  of  Freiberg  in  Saxony,  with  a  view 
to  gaining  more  intimate  knowledge  of  metallurgy,  to  which  chair  in 
the  Yale  Scientific  School  he  was  called  in  1855.  Feeling,  however, 
that  he  was  not  fully  equipped  for  this  position,  he  spent  an  additional 
year  in  study  at  the  Royal  School  of  Mines  in  London,  and  also  made  a 
tour  of  inspection  of  the  more  important  mines  and  smelting  works 
of  Great  Britain  and  the  Continent. 

Early  in  1857  Brush  began  his  duties  at  New  Haven  as  professor 
of  metallurgy,  but  owing  to  his  great  interest  in  mineralogy,  his  chair 
was  eventually  made  to  include  the  latter  science,  and  in  1871  was 
changed  to  mineralogy  alone.  Endowed  with  a  keen  vision  for  recog- 
nizing minerals  by  their  external  characteristics,  and  with  a  full 
appreciation  of  the  importance  of  chemical  structure  and  crystallo- 
graphic  form,  reenforced  by  a  great  enthusiasm  for  his  science,  he 
speedily  attracted  to  himself  many  vigorous  workers  who  aided  him 
in  the  discovery  of  new  species  and  made  more  effective  his  efforts 
to  increase  the  boundaries  of  the  science.  In  1874,  aided  by  one  of 
his  assistants,  Dr.  George  Hawes,  he  published  a  Manual  of  Determi- 
native Mineralogy,  which  has  been  widely  used.  He  also  cooperated 
with  Prof.  James  D.  Dana,  especially  in  the  preparation  of  some  of 
the  supplements  in  Dana's  System  of  Mineralogy.  With  the  bom 
instincts  of  the  collector,  he  gathered  together  a  large  and  valuable 
collection  of  minerals,  which  was  characterized  by  containing  many 
type  specimens  of  great  scientific  value.  Some  years  prior  to  his 
death,  he  gave  this  collection  to  the  Sheffield  Scientific  School,  with 
a  sum  of  money  for  its  maintenance  and  extension. 

While  the  science  of  mineralogy  was  to  Brush  ever  a  subject  of 
perpetual  interest,  yet  it  was  in  another  field  of  work  that  he  achieved 
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his  greatest  success  and  accomplished  that  for  which  he  will  be  remem- 
bered longest.  Endowed  with  a  strong  and  pleasing  personality,  with 
a  quick  and  clear  intellect,  reenforced  by  a  strength  of  will  that  en- 
abled him  to  overcome  obstacles  that  would  daunt  the  ordinary  mor- 
tal, he  became  the  natural  leader  of  the  small  but  forceful  group  of 
men  at  Yale  who  were  interested  in  the  development  of  the  new 
school  of  science.  In  those  early  years  when  the  study  and  teaching 
of  science  had  hardly  justified  themselves  in  the  eyes  of  the  American 
people,  he  worked  effectively  to  build  up  a  science  school  which 
should  be  worthy  of  the  importance  and  dignity  of  science  and  of  the 
university  of  which  the  school  was  a  part.  With  little  to  encourage 
and  much  to  discourage  him,  but  supported  by  the  substantial  help 
of  Joseph  Earl  Sheffield,  he  worked  assiduously  for  many  years,  with 
the  result  that  the  Sheffield  Scientific  School  became  firmly  estab- 
lished and,  in  large  measure,  as  a  result  of  his  unselfish  devotion. 
From  1857  he  was  chairman  or  executive  officer  until  1872,  when  he 
was  appointed  director  of  the  Sheffield  Scientific  School,  which  posi- 
tion he  held  until  1898,  when  he  retired  as  professor  emeritus.  For 
many  years  he  served  as  treasurer  of  the  board  of  trustees  of  the 
Sheffield  Scientific  School,  and  through  his  wise  counsel  and  good 
business  sense  the  affairs  of  the  school  were  managed  with  great 
economy  and  skill.  Rarely  is  found  a  man  who  combines  scholarly 
attainments,  financial  skill,  sure  judgment,  and  firmness  of  resolu- 
tion in  the  degree  possessed  by  Prof.  Brush.  The  number  of  his 
memberships  in  academies  and  societies  at  home  and  abroad  testi- 
fies to  the  general  recognition  of  his  scientific  attainments.  He  be- 
came a  member  of  the  National  Academy  in  1868  and  was  always 
greatly  interested  in  its  welfare. 

LEWIS  BOSS. 

Lewis  Boss,  astronomer  and  fellow  member  of  the  National  Acad- 
emy of  Sciences,  passed  away  quietly  and  without  pain  on  October  5, 
1912,  after  failing  rapidly  for  about  a  week,  although  he  had  been  in 
poor  health  and  gradually  failing  for  two  years  or  more. 

He  was  bom  at  Providence,  R.  I.,  on  October  26,  1846.  Graduat- 
ing from  Dartmouth  College  in  1870  with  the  degree  of  A.  B.,  he 
joined  the  Government  service  at  Washington,  where,  in  1872,  he 
was  appointed  civilian  assistant  on  the  United  States  Northern 
Boundary  Survey  of  the  forty-ninth  parallel. 

It  was  during  his  connection  with  this  survey  that  Dr.  Boss  pre- 
pared a  standard  catalogue  of  declinations,  a  work  which  immediately 
brought  his  name  before  the  astronomers  of  the  world. 

In  1876  Dr.  Boss  accepted  the  position  of  director  of  the  Dudley 
Observatory. 

Since  then  his  efforts  have  been  mainly  directed  toward  the  deter- 
mination of  stellar  positions,  of  stellar  proper  motions,  and  those 
investigations  growing  out  of  such  determinations. 
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The  crowning  work  of  his  chosen  field  was  his  undertaking  of  the 
collection,  discussion,  and  treatment  of  all  available  observations  of 
about  26,000  stars,  for  the  purpose  of  securing  as  accurate  proper 
motions  of  these  stars  as  were  obtainable  with  existing  material. 

The  generous  support  of  the  National  Academy  of  Sciences,  and 
later  the  establishment  by  the  Carnegie  Institution  of  Washington  of 
a  department  of  meridian  astrometry,  for  the  sole  purpose  of  support- 
ing this  work  enabled  Dr.  Boss  to  advance  his  work  rapidly. 

Because  of  thg  many  demands,  he  published  the  Preliminary 
General  Catalogue  of  6,188  Stars,  which  gives  the  positions  and 
proper  motions  of  the  better  determined  stars  on  his  program,  in 
advance  of  the  final  general  catalogue.  The  proper  motions  derived 
from  the  Preliminary  General  Catalogue  afforded  Dr.  Boss  the 
material  for  several  interesting  papers  on  the  solar  motion  and  the 
systematic  motions  of  the  stars. 

While  we  all  regret  that  he  should  not  have  been  spared  to  see  the 
end  of  his  life  task,  it  is  a  consolation  to  know  that  he,  in  part,  at 
least,  glimpsed  the  benefits  to  arise  from  his  great  project,  and  in 
fact,  was  a  pioneer  in  that  field  of  astronomy  toward  which  our 
present  investigations  seem  to  lead  us,  the  unraveling  of  the  riddle  of 
the  stellar  universe. 

Dr.  Boss  receive!  the  honorary  degree  of  A.  M.,  Dartmouth,  1877; 
LL.  D.,  Union,  1902;  Sc.  D.,  Syracuse,  1910;  Sc.  D.,  Dartmouth, 
1912.  He  received  the  gold  medal  of  the  Royal  Astronomical  Society, 
London,  in  1905;  and  the  Lalande  prize  of  the  Paris  Academy  of 
Sciences  in  1911.  He  was  a  foreign  associate  of  the  Royal  Astronom- 
ical Society;  member  of  the  National  Academy  of  Sciences,  American 
Philosophical  Society,  Astronomische  Gesellschaft;  corresponding 
member  of  the  British  -^Yssociation  for  the  Advancement  of  Science, 
the  Prussian  Academy,  and  the  St.  Petersburg  Academy. 


REPORT  OF  THE  TREASURER. 
January  1  to  December  31, 1912. 

The  President  National  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  submit  my  report  as  treasurer  for  the  fiscal  year,  January  1 
to  December  31,  1912.  Before  presenting  the  statistical  matter,  it  may  be  well  to 
mention  less  formally  some  items  of  general  interest. 

The  total  income  of  the  academy  during  the  year,  exclusive  of  bequests  and  invest- 
ments paid  in,  was  $13,340.51;  the  total  expenditures,  exclusive  of  investments, 
$7,950.25. 

The  sum  of  investments  held  by  the  academy  on  December  31, 1912,  was  $224,750.60 
(price  paid),  on  which  it  receives  an  average  return  of  4.94  per  cent.  The  total  income 
from  investments  during  the  year  was  $10,199.76. 

Changes  in  investment  have  been  made  as  follows:  Three  first-mortgage  notes  on 
real  estate,  amounting  to  $8,250,  have  been  paid  in  full;  one  has  been  curtailed  $1,000; 
the  Union  Pacific  Railway  registered  4  per  cent  gold  bond,  carried  on  the  books  at 
$9,600,  was  sold  for  $9,937.50,  and  the  money  reinvested  in  5  per  cent  bonds;  bonds 
have  been  purchased  to  the  amount  of  $25,645.60  ($25,000  face  value);  and  loanB 
secured  by  first  mortgage  on  real  estate  have  been  made  in  the  sum  of  $6,500. 

In  accordance  with  the  authorization  of  the  directors  of  the  fund,  the  capital  of  the 
Bache  fund  was  increased  to  $56,000  by  the  transfer,  on  January  1,  1912,  of  $3,714 
from  accumulated  income.  The  Gibbs  fund  was  likewise  increased  to  $3,000  by  the 
transfer,  on  January  1, 1912,  of  $326.83  from  accumulated  income,  as  authorized  by  the 
directors  of  that  fimd. 

The  capital  of  the  Marsh  fund  has  been  increased  by  the  receipt  of  $8,000  from  the 
executor  of  the  estate  of  the  late  O.  C.  Marsh,  as  a  second  payment  under  his  bequest 
of  $10,000.  A  transfer  of  $127.65  from  accumulated  income,  in  accordance  with  a 
resolution  adopted  by  the  academy,  has  further  increased  the  capital  of  the  Marsh 
fund,  so  that  it  now  amounts  to  $9,377.50. 

The  report  contains  a  condensed  statement  of  receipts  and  expenditures,  a  state- 
ment of  assets  and  liabilities,  and  an  account  with  each  individual  fund  for  the  year 
1912. 

CONDENSED  STATEMENT  OF  RECEIPTS  AND  EXPENDITURES. 

RECEIPTS. 

Cash  income  balance  as  per  last  report $7, 152. 58 

Uninvested  capital,  Jan.  1,  1912 1,310.00 

Total  income  from  investments  during  1912 10, 199. 76 

Accrued  interest,  account  changes  in  investments 464. 65 

Interest  on  bank  deposits 181. 10 

Marsh  bequest  (second  payment) 8, 000. 00 

Mortgage  notes  paid  and  bonds  sold 22, 187. 50 

Annual  dues: 

1909-10 $10.00 

1911 ; 60.00 

1912 585.00 

1913 5.00 

660.00 

Subscriptions  to  semicentennial  fund 1, 835. 00 

51,990.59 
25 
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EXPENDITURES. 

Investments  of  income $3,567.50 

Investments  of  capital 31,578.10 

Accrued  interest,  account  changes  in  investments 488. 57 

Warrants  on  trust  funds: 
Bache  fund — 

S.  F.  Acree 1500.00 

E.H.Hall 500.00 

W.  C.  Kendall 360.00 

Norton  A.  Kent 325.00 

T.A.Mann 100.00 

M.  A.  Rosanoff..^ 500.00 

F.  B.  Sumner. ./. 150.00 

Gould  fund — Astronomical  Journal 500. 00 

Smith  fimd — 

Geoige  P.  Merrill 200.00 

C.  C.Trowbridge 250.00 

Watson  fund — 

A.  O.  Leuschner 1,520.00 

Mrs.  A.  H.  Watson 200.00 

5,105.00 

General  expenses: 

Bache  fimd,  printing 2. 50 

Murray  fund 50. 00 

Semicentennial  celebration,  printing , 12. 50 

Smith  fund,  editing 250.00 

General  fund — 

Salary,  assistant  secretary  and  treasurer,  13  months . . .  650. 00 

Treasurer's  office  (auditing,  bond,  printing,  etc.) 148. 60 

Home  secretary's  office  (clerical  help,  printing  min- 
utes, lists  of  members,  circulars,  etc. ) 133. 00 

Semicentennial  volume 169. 38 

Annual  meeting — 

Printing 68.76 

Lunches,  council  dinner,  etc 297. 00 

Autumn  meeting — 

Printing,  etc 20.50 

Lunches 56.25 

Postage,  express,  and  telegrams 90. 33 

International  Association  of  Academies  dues 38. 87 

Legal  opinion  regarding  investments 250. 00 

Election  of  members  (printing,  diplomas,  etc.) 119.00 

2,356.68 

Cash  balance  in  bank  Dec.  31,  1912:  > 

Cash  income  balance 8, 472. 69 

Uninvested  capital 422. 05 


51, 990. 59 
Unpaid  dues:  1911,  $10:  1912,  $35;  total,  $45. 

1  Four  outstanding  checks,  1121. 
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STATEMENT  OF  ASSETS  AND  LIABILITISS,  DEC.  31,  1912. 
ASSETS. 

1.  Mortgage  notes,  secured  by  first  mortages  on  real  estate $132, 250. 00 

2.  Bonds,  giving  name,  face  value,  rate  of  interest,  and  cost: 

Broadway  Realty  Co.,  $10,000,  5  per  cent $10, 355. 00 

Bush  Terminal  Buildings  Co.,  $10,000,  5  per  cent 9, 850. 00 

City  of  Tacoma,  Green  River  Gravity  System,  $4,000,  5 

percent 4,150.60 

Cleveland  Electric  Illuminating  Co.,  $5,000,  5  per  cent.      5, 100. 00 

Cosmos  Club,  $21,000,  4i  per  cent 21, 000.00 

Detroit  Edison  Co.,  $6,000,  5  per  cent 6, 150.00 

Dominion  Coal  Co.,  $5,000,  5  per  cent 5,000.00 

Georgia  Railway  &  Electric  Co.,  $2,000,  5  per  cent 2, 060. 00 

Minneapolis  General  Electric  Co.,  $2,000,  5  per  cent. . .      2, 030. 00 

Niagara  Falls  Power  Co.,  $4,000,  5  per  cent 4, 100. 00 

Riggs  Realty  Co.,  $22,000,  5  per  cent 22,705.00 

92,500.60 

3.  Bank  balance,  Dec.  31,  1912  > 8,894.74 


233,645.34 

LIABILITIES. 

Creneral  fund:                                                                                      Income.  GapitaL 

Invested $7,210.00  

Uninvested 811.08  

Agassiz  fund: 

Invested $50,000.00 

Uninvested '. 

Bache  fund: 

Invested 2,575.00  55,985.45 

Uninvested 664.57  14.55 

Building  fund : 

Invested 7, 000. 00 

Uninvested 768.89  

Comstock  fund: 

Invested 2,000.00  10,250,00 

Uninvested 205.12  87,50 

Draper  fund: 

Invested 1,535.00  10,000,00 

Uninvested 1,095.90  

Gibbs  fund : 

Invested 3,000.00 

Uninvested 162.08  

Gould  fund : 

Invested 3,  605. 00  20, 000. 00 

Uninvested 893.41   

Marsh  fund : 

Invested 9,377.65 

Uninvested 46.96  

Murray  fund : 

Invested 5, 965. 00 

Uninvested 326. 05  35. 00 

1  Four  outstanding  checks,  1121. 
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Smith  fund:          •                                                                                  Inoome.  Capital 

Invested 11,532.50  $9,985.00 

Uninvested 506.68  16.00 

WatBon  fund : 

Invested 24,730.00 

Uninvested 1,169.55  270.00 

Semicentennial  special  fund: 

Uninvested 1,822.50  


26, 930. 19  206, 715. 15 
26, 930. 19 


233,645.34 
ACCOUNT  WITH  INDIVIDUAL  FUNDS,  JAN.  1,  1912,  TO  JAN.  1,  1913. 


General  fund. 

Agassiz  fund. 

Bache  fiind. 

Income.    1    Capital. 

Income. 

Capital. 

Income. 

Capital. 

Balaiiee  Jan.  1, 1912: 

Cash 

11,180.58 

110.00 
49,990.00 

$1,941.08 
4,696.64 

2,753.35 

S9I0  00 

Invested 

5,301.25 

2,763.75 
242.43 

181.10 

10.00 

60.00 

585.00 

5.00 

51,376.00 

Beoeipts: 

Interest  on  investments . . . 

Accraed  interest 

Interest  on  deposits 

Annual  dues— 

190&-10 

1911 

1912 

1913 

Increase  ol  Bacbe  fund  to 
156,000 

3,714.00 

Total 

10,329.11 

50,000.00 

9,391.07 

56,000.00 

1 

Disborsements: 

Warrants  on  funds 

1 
1 

2,435.00 
2.50 

General  expenses 

2,041.68 
266.35 

Accrued  Interest 

Increase  of  Bache  fund  to 
156,000 

3,714.00 

664.57 
2,575.00 

Balances  Dee.  31, 1912; 

Cteh 

811.08 
7,210.00 

14.55 

Invested 

50,000.00 

55,965.45 

Total 

10,329.11 

1 

50,000.00 

9,391.07 

56,000.00 

Mortitago  notes  paid 

>  9, 000. 00 

Investments  made 

2,017.50 

510.00 

9, 1.32. 96 

» Include  Porter  loan  transferred. 
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Account  toUh  individual  funds  Jan.  1,  1912,  to  Jan.  1,  19  IS — Continued. 


Comstock  fund. 

Draper  fund. 

Gibbs  fund. 

Income. 

Capital. 

Income. 

Capital. 

Income. 

CapitaL 

Balance  Jan.  1,1912: 

Cash  

$599.56 
1,100.00 

505.56 
222.22 

$1,029.41 
1,060.12 

541.37 

$338.91 

Invested 

$10,000.00 

$10,000.00 

$2,073.17 

Receipts: 

Interest  on  investments . . . 

150.00 

Accrued  interest 

337.50 

Increase  of  Oibbs  fund  to 
$3,000 

326.83 



Total 

2,427.34 

10,337.60 

2,630.90 

10,000.00 

488.91 

- 

3,000.00 

Disbursements: 
Accrued  interest 

222.22 

Increase  of  Oibbs  fund  to 
$3,000 

326.83 
162.08 

Balances  Dec.  31, 1912: 

Cash 

205.12 
2,000.00 

87.50 
10,250.00 

1,095.90 
1.535.00 

Invested 

10,000.00 

3,000.00 

Total 

2.427.34 

10,337.50 

2,630.90 

10.000.00 

488.91 

3,000.00 

Bonds  sold. . 

9,937.60 
10.250.00 

Investments  made 

Oould  fund. 

Marsh  fund. 

Murray  fund. 

Income.        Capital. 

Income. 

Capital. 

Income. 
$34.67 

Capital. 

Balance  Jan.  1, 1912: 

Cash 

$987.59 
2,932.50 

1,078.32 

$112. 11 

$35.00 

Invested  . 

$20,000.00 

$1,250.00 

6,966.00 

Receipts: 

Interest  on  investments . . . 

62.60 

291.38 

Increase  of  Marsh  fund  to 
$9,337.65.  . 

127.65 
8,000.00 

Harsh    bequest,    second 
Davment 

Total 

4,998.41  1     20.000.00 

174.61 

9,377.65 

376.05 

6,000.00 

' 

Disbursements: 

Wftirants  on  funds . 

500.00 

General  expenses 

60.00 

Increase  of  Marsh  fund  to 
$9  337  65 

127.65 
46.96 

Balances  Dec.  31, 1912: 
Cash 

893.41 
3,606.00 

326.05 

35.00 

Invested 

20,000.00 

9,377.65 

6,966.00 

Total 

4.998.41 

20,000.00 

174.61 

9,377.66 

376.05 

6,000.00 

Moftnce  notes  paid 

1,000.00 
1,000.00 

ToveBtments  made ...... 

1,637.60 

8,137.66 

\ 
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Account  with  individual  funds  ^  Jan.  i,  1912,  to  Jan.  7,  iPiJ— Oontinued. 


Smith  fund. 

Watson  fund. 

P^twt<<PT|^fflTii^ 

Income. 

Capital. 

Income. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1,1912: 

Cash           

<305.06 
1,912.57 

521.45 

$15.00 
9,985.00 

$154.72 
1,562.75 

1,182.08 

$340.00 
24,660.00 

In  vostdd 

Receipts: 

Interest  on  investments 

Semicentennial  fond  sub- 
scriptions  

.     $1,835.00 

Total 

2,739.08 

10,000.00 

2,880.55  •    25,000.00 

1,835.00 

Disbursements: 

Warrants  on  funds 

450.00 
250.00 

506.58 
1,532.50 

1,720.00 

General  expenses 



12.50 
1,822.50 

Balances  Dec.  31, 1912: 

Cash 

15.00 
9,985.00 

1 
1,169.55            270.00 

Invested 

24.730.00 

Total 

2,739.08 

10.000.00 

2,889.55  '    25,000.00 

1.835.00 

MortgAffe  notes  paid 

2,250.00 
2,040.00 

Investments  m^e ....,, 

500.00 

Building  fund. 

Total. 

Income.    '    Capital. 

Income. 

Capital. 

Balance  Jan.  1,1912: 

Cosh 

S418.89 

$7,152.58 
18,555.83 

$1,310.00 
192,890.17 

$8,462.i>8 

Invested 

$7,000.00 

211.455.00 

Receipts 

25,846.44 

Interest  on  investments 

350.00 

10,199.76   . 
464.65   . 
181.10   . 

Accrued  interest.    ..           

Interest  on  deposits 

Profit  on  sale  of  bonds 

337.60 

Annual  dues— 

1909-10.   .                  

10.00  . 

60.00  . 

585.00  . 

6.00   . 

191 1 

1912 

1913 

Increase  of  Bache  fund  to  1 
Increase  of  Gibbs  fund  to  1 
Increase  of  Marsh  fund  to  1 
Harsh  bequest,  second  pay 
Semicentennial  subscriptio 

•56  000 

3,714.00 
826.83 
127.66 

8,000.00 

3  000  ... 

"9,337.65. . . 

ment 

OS 

r,  836. 00 

Total 1 

768.89  1      7.000.00 

39.04&g2 

206,715.16 

345.764.07 

L 

= 
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Account  with  individual  funds  ^  Jan.  i,  1912^  to  Jan.  i,  1913 — Continued. 


Building  fund. 

Total. 

Income. 

Capital. 

Income. 

Capital. 

Disbursements .• 

1 

$12,118.73 

Wwrnnts  on  funds , , ,   . . 

$5,105.00 

2,356.68 

488.57 

3,714.00 

326.83 

127.65 

8,472.69 
18,457.50 

Generftl  expenses 

Aocnied  Interest 

Increase  of  Bache  fund  to  $56,000 

. 

Increase  of  G  ibbs  fund  to  S3.000  . 

Increase  of  Marsh  fund  to  99,337.65. . . 

Balances  Dec.  31, 1912: 

Cash 

$768.89 

$422.05 
206,293.10 

8,894.74 

Invested 

$7,000.00 

224,750.60 

Total 

768.89 

7,000.00 

39,048.92 

206,715.15 

245,7&l.07 

Mortease  notes  uaid 

12, 25a  00 
9,937.50 
30,550.60 

Bonds  sold 

Investments  made 

4,595.00 

Respectfully  submitted. 


Whitman  Cross,  Treasurer. 


REPORT  OF  THE  AUDITING  COMMITTEE. 

Washington,  D.  C,  January  15,  1913. 
We  hereby  certify  that  we  have  examined  the  securities  and  papers 
contained  in  the  box  of  the  National  Academy  of  Sciences  at  the 
American  Security  &  Trust  Co/s  building,  and  have  found  them  to 
correspond  with  the  list  furnished  by  the  treasurer,  and  to  differ 
from  the  list  certified  to  under  date  of  January  12,  1912,  because  of 
the  sale  and  purchase  of  bonds  and  mortgage  notes  as  shown  by  the 
books  of  the  treasurer.  We  find  that  the  coupons  due  in  1912  have 
been  cut  and  are  accounted  for;  also,  that  the  coupons  due  January 
1,  1913,  have  been  detached  and  are  accounted  for  by  an  appropriate 
entry  in  the  pass  book.  We  have  accepted  the  certified  statement  of 
William  L.  Yaeger,  public  accountant,  as  to  the  correspondence 
between  the  vouchers,  pass  book,  and  accounts  of  the  treasurer,  and 
as  to  the  balance  shown  by  the  books  of  the  treasurer  on  December 
31,  1912,  and  certify  to  its  agreement  with  the  balance  shown  by  the 
report  of  the  treasurer,  by  his  check  book,  and  by  the  American 
Security  &  Trust  Co. 

William  H.  Dall,  Cliairman 

F.  W.  Clarke. 

Arthur  L.  Day. 
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CONSTITUTION  OF  THB  NATIONAL  ACADBMT. 

Ab  amended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875;  April 
21,  1881;  April  19,  1882;  April  18,  1883;  April  19,  1888;  April  18,  1895;  April  20, 
1899;  AprU  17,  1902;  April  18,  1906;  November  20,  1906;  April  17,  1907,  November 
20,  1907;  April  20,  1911;  April  16,  1912. 

PRBABCBLB. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  the  amendment  to  said 
act  approved  July  14,  1870,  the  National  Academy  of  Sciences  adopts 
the  following  amended  constitution  and  rules: 

ARTICLE  L-Oy  MEMBERS. 

Section  1.  The  academy  shall  consist  of  members,  honorary  mem- 
bers, and  foreign  associates.  Members  must  be  citizens  of  the  United 
States. 

Seo.  2.  Members  who,  from  age  or  inability  to  attend  the  meetings 
of  the  academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  academy. 

Sec.  3.  The  academy  may  elect  50  foreign  associates. 

Seo.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communi- 
cating papers  to  the  academy,  but  shall  take  no  part  in  its  business, 
shall  not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy 
of  the  publications  of  the  academy. 

ARTICLE  IL~OF  THE  OFnCERS. 

Section  1.  The  officers  of  the  academy  shall  be  a  president,  a  vice 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all  of 
whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of  votes 
present,  at  the  first  stated  meeting  after  the  expiration  of  the  current 
terms,  provided  that  existing  officers  retain  their  places  until  their 
successors  are  elected.  In  case  of  a  vacancy,  the  election  for  six  years 
shall  be  held  in  the  same  maimer  at  the  meeting  when  such  vacancy 
occurs,  or  at  the  next  stated  meeting  thereafter,  as  the  academy  may 
direct.    A  vacancy  in  the  office  of  treasurer  or  home  secretary  may, 

3& 
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howeyer,  be  filled  by  appointment  of  the  president  of  the  academy 
until  the  next  stated  meeting  of  the  academy. 

Sec.  2.  The  officers  of  the  academy,  together  with  six  members 
to  be  elected  by  the  academy,  shall  constitute  a  coimcil  for  the  trans- 
action of  such  business  as  may  be  aasigoied  to  them  by  the  constitu- 
tion or  the  academy. 

Sec.  3.  The  president  of  the  academy,  or,  in  case  of  his  abs^ice  or 
inability  to  act,  the  vice  president,  shall  preudt  at  the  meetings  of 
the  academy  and  of  the  council;  shall  name  all  committees  except 
such  as  are  otherwise  especially  provided  for;  shall  refer  investiga- 
tions required  by  the  Government  of  the  United  States  to  members 
especially  conversant  with  the  subjects  and  report  thereon  to  the 
academy  at  its  meeting  next  ensuing;  and,  with  the  council,  shall 
direct  the  general  business  of  the  academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  academy. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  academy  at  one  of  the  stated  meetings  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the 
members  of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

The  minutes  of  each  meeting  shall  be  duly  engrossed  before  the 
next  stated  meeting  under  the  direction  of  the  home  secretary. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  academy,  giving  such  bond  and  furnishing  such  vouchers  as 
the  council  may  require.  He  shall  collect  all  dues  from  members 
and  keep  a  set  of  books  showing  a  full  account  of  rece^>ts  and  dis- 
bursements. He  shall  present  a  general  report  at  the  annual  meet- 
ing.    He  shall  be  the  custodian  of  the  corporate  seal  of  the  academy. 

ARTICLE  DL-Or  THE  MBETOlOa 

Section  1.  The  academy  shall  hold  one  stated  meeting  in  each  year, 
called  the  annual  meeting,  in  the  city  of  Washington,  b^gimuDg  on 
the  third  Tuesday  in  April,  and  another,  caUed  the  autumn  meeting, 
may  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  business  meetings  of  the  academy  may  be  called,  by  order 
of  eight  members  of  the  council,  at  such  place  and  time  as  may  be 
designated  in  the  caU. 

Special  scientific  meetings  of  the  academy  may  be.  held  at  times 
and  places  to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  session  of  a 
meeting  shall  be  recorded  in  the  minutes,  and  the  members  present 
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at  any  cMsion  shall  constitute  a  quorum  for  the  transaction  of  busi- 


Sbo.  3.  Scientific  sessions  of  the  academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public; 
sesflionB  for  the  transaction  of  business  shall  be  closed. 

Sbo.  4.  Stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  meetings  of  the  academy.  Special  meetings  of  the 
eooncil  may  be  convened  at  the  call  of  the  president  and  two  mem- 
bers of  the  council,  or  of  four  members  of  the  council. 

Sfic.  5.  No  member  who  has  not  paid  his  dues  shall  take  part  in 
the  business  of  the  academy. 

ARTICLB  IV.— OF  BLBCTIOlf S  AND  RBSIONATIONS. 

Sbotion  1.  All  elections  shall  be  by  ballot,  and  each  election  shall 
be  held  separately  unless  otherwise  ordered  by  this  constitution. 

Ssc.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  election  of  the  six  members  of  the  council  shall  be  as 
follows: 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council  to 
be  elected,  of  whom  two  shall  serve  for  three  years,  two  for  two  years, 
and  two  for  one  year,  their  respective  terms  to  be  determined  by  lot. 
Each  year  thereafter  the  terms  of  two  members  shall  expire,  and  their 
successors,  to  serve  for  three  years,  shall  be  elected  at  the  annual 
meeting  in  each  year. 

Sbo.  4.  The  academy  shall  be  divided  by  the  council  into  standing 
committees  representing  the  principal  branches  of  scientific  research. 
A  member  may  be  assigned  to  more  than  one  of  these  committees. 
The  president  of  the  academy  shall  appoint,  subject  to  the  approval 
of  the  councily  a  member  of  each  committee  as  its  chairman,  who  shall 
be  responsible  for  the  work  of  tiie  committee. 

Nominations  to  membership  in  the  academy  shall  be  made  in 
writing,  approved  by  a  majority  of  the  members  of  the  committee 
on  the  branch  of  research  in  which  the  person  nominated  is  eminent, 
or  by  a  majority  of  the  council  in  case  there  is  no  committee  on  the 
subject.  The  nominations  shall  be  sent  to  the  home  secretary  by  the 
chairman  of  the  committee  before  January  1  of  the  year  in  which  the 
election  is  to  be  held,  and  each  nomination  shall  be  accompanied  by  a 
list  of  the  principal  contributions  of  the  nominee  to  science.  This 
list  shall  be  printed  by  the  home  secretary  for  distribution  among  the 
members  of  the  academy. 

Sec.  5.  Election  of  members  shall  be  held  at  the  annual  meeting  in 
Washington  in  the  following  mamier:  There  shall  be  two  ballots — a 
preference  ballot,  which  may  be  prepared  either  before  or  at  the 
annual  meeting  and  must  be  transmitted  to  the  home  secretary,  and 
a  final  ballot  to  be  taken  at  the  meeting. 
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Preference  haUot. — Each  member  may  inscribe  on  a  baUot  not 
more  than  10  names  of  nominees  selected  from  the  submitted  list.  A 
list  of  the  nominees  shall  then  be  prepared,  on  which  the  names  shall 
be  entered  in  the  order  of  the  number  of  votes  received  by  each.  In 
case  two  or  more  nominees  should  have  the  same  number  of  votes  on 
this  preference  list,  the  order  in  which  they  shall  be  placed  on  the 
list  shall  be  determined  by  a  majority  vote  of  those  present. 

Final  ballot. — ^A  vote  shall  first  be  taken  on  the  nominee  who  ap- 
pears first  on  the  preference  list,  and  he  shall  be  declared  elected  if 
he  receive  two-thirds  of  the  votes  cast  and  not  less  than  20  votes  in 
all,  provided  that  the  number  of  members  of  the  academy  be  not  150 
or  over,  in  which  case  to  be  declared  elected  he  must  receive  four- 
fifths  of  the  votes  cast  and  not  less  than  25  votes  in  all.  A  vote  shall 
then  be  taken  in  similar  manner  on  the  nominee  standing  second  on 
the  preference  list,  and  so  on  until  all  the  nominees  on  the  preference 
list  shall  have  been  acted  on,  or  until  10  nominees  shall  have  been 
elected. 

Not  more  than  10  members  shall  be  elected  at  one  annual  meeting. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  ma- 
jority vote  of  the  members  present. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  personally 
or  in  writing,  before  the  close  of  the  next  stated  meeting  after  the 
date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has  for- 
mally notified  him  of  his  election,  his  name  shall  not  be  entered  on  the 
roll  of  members. 

Sec.  7.  The  election  of  foreign  associates  shall  be  in  the  following 
manner: 

Foreign  associates  may  be  nominated  by  the  council  and  may  be 
elected  at  the  annual  meeting  by  a  two-thirds  vote  of  the  members 
present.  Each  member  shall  indicate  on  a  ballot  those  names  for 
which  he  votes,  and  those  nominees  whose  names  appear  on  two- 
thirds  of  the  votes  cast  shall  be  declared  elected.  A  list  of  those 
nominated  shall  be  sent  to  all  members  of  the  academy  with  the 
notice  of  the  meeting  at  which  the  election  is  to  be  held. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary 
to  each  member  on  his  acceptance  of  his  membership,  and  to  foreign 
associates  on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  suc- 
cessive years,  the  treasurer  shall  report  the  fact  to  the  coimcil,  which 
may  report  the  case  to  the  academy  with  the  recommendation  that 
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the  person  thus  in  arrears  be  declared  to  have  forfeited  his  member- 
ship. If  this  recommendation  be  approved  by  two-thirds  of  the 
members  present,  the  said  person  shall  no  longer  be  a  membier  of 
the  academy  and  his  name  shall  be  dropped  from  the  roll. 

ARTICLE  V.-OF  SCIBllTinC  C0MMX7inCATI01fS»  PUBUCATI01VS»  AND  RSPORT& 

Section  1.  Communications  on  scientific  subjects  shall  be  read  at 
scientific  sessions  of  the  academy,  and  papers  by  any  member  may 
be  read  by  the  author  or  by  any  other  member,  notice  of  the  same 
having  been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  academy  may  read  a  paper  from  a  per- 
son who  is  not  a  member,  and  shall  not  be  considered  responsible  for 
the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held  re- 
sponsible for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of 
the  coimcil  or  of  the  committee  of  arrangements. 

Sec.  3.  The  academy  may  provide  for  the  publication,  under  the 
direction  of  the  coimcil,  of  proceedings,  memoirs,  and  reports. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Gov- 
ernment as  soon  as  obtained  and  to  the  academy  at  its  next  following 
stated  meeting. 

Sec.  5.  The  advice  of  the  academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

Sec.  6.  An  annual  report  to  be  presented  to  Congress  shall  be  pre* 
pared  by  the  president,  and  before  its  presentation  submitted  by  him, 
first  to  the  council  and  afterwards  to  the  academy,  at  one  of  the  stated 
meetings. 

Sec.  7.  Medals  and  prizes  may  be  established,  and  the  means  of 
bestowing  them  accepted  by  the  academy  upon  the  recommendation 
of  the  council,  by  whom  all  the  necessary  arrangements  for  their 
establishment  and  award  shall  be  made. 

Bequests  and  trusts  having  for  their  object  the  advancement  of 
science  may  also  be  accepted  and  administered  by  the  academy. 

ARTICLB  VL-OF  THE  PROPERTY  OF  TmC  ACADEBCT. 

Section  1.  All  investments  shall  be  made  by  the  treasurer  in  the 
corporate  name  of  the  academy  with  the  approval  of  a  finance  com- 
mittee of  three  members,  to  be  appointed  annually  by  the  president, 
of  which  the  treasurer  shall  be  one.  Investments  shall  be  made  in 
bonds  of  the  United  States,  in  State  bonds,  or  bonds  or  notes  secured 
by  first  mortgages  on  real  estate,  in  investments  legal  for  savings 
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banks  under  the  la^vB  of  MassftchuMtts  or  New  York,  or  in  other 
bonds  recommended  to  the  treasurer  by  tiie  fiscal  adtiserB  of  the 
academy. 

The  coimcil  shall;  at  its  attnual  meeting  in  each  year,  derignate  one 
bank  or  trust  company  in  Washington,  D.  C,  and  one  in  New  York 
City,  to  act,  when  requested  by  the  treasurer,  as  the  fiscal  advisers 
of  the  academy. 

The  treasurer  shall  have  the  authority,  with  the  appix)Tal  of  the 
finance  committee,  to  change  any  inrestment  held  by  him  in  the 
corporate  name  of  the  academy. 

Sec.  2.  No  contract  shall  be  binding  upon  the  academy  which  has 
not  been  first  approved  by  the  coimcil. 

Sec.  3.  The  assessments  required  for  the  support  of  the  academy 
shall  be  fixed  by  the  academy  on  the  recommendation  of  the  council. 

ARTICLE  Vn.--Or  ADDmOlf  S  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  meeting  of  the  academy.  Notice  of  a  proposition  for 
such  a  change  must  be  given  at  a  stated  meeting,  and  shall  be  re- 
ferred to  the  council,  which  may  amend  the  propositicm,  and  shall 
report  thereon  to  the  academy.  Its  report  shall  be  considered  by  the 
academy  in  committee  of  the  whole  for  amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  meeting,  and  if  it  receives  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 


APPENDIX  B. 


RULES. 


I.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  per- 
form his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon 
open  nominations. 

H.  On  the  first  day  of  each  stated  session,  immediately  after  call- 
ing the  roll  of  members,  a  recording  secretary  shall  be  elected,  by  a 
plurality  of  members  present,  to  assist  the  home  secretary  in  keeping 
the  records  of  the  session. 

m.  The  accounts  of  the  treasurer  shall,  between  January  1  and 
January  15  of  each  year,  be  audited  by  a  committee  of  three  members 
to  be  appointed  by  the  president  at  the  autumn  meeting  of  the  acad- 
emy. Tlie  auditing  committee  may  employ  an  expert  accountant 
to  examine  the  books  of  the  treasurer.  This  committee  shall  inspect 
and  verify  the  bonds,  securities,  and  other  property  in  the  custody 
of  the  treasurer  and  shall  compare  the  expenditures  with  the  vouchers 
therefor.  The  annual  report  of  the  treasurer  shall  be  published  with 
that  of  the  president  to  Congress.  The  reports  of  the  treasurer  and 
auditing  conunittee  shall  be  presented  to  the  academy  at  the  annual 
meeting. 

IV.  A  committee  of  arrangements,  consisting  of  five  members, 
shall  be  appointed  by  the  president  for  each  stated  session  of  the 
academy.  This  committee  shall  meet  not  less  than  two  weeks  pre- 
vious to  each  session.  It  shall  be  in  session  during  the  meetings  to 
make  arrangements  for  the  reception  of  the  members,  to  arrange 
the  business  of  each  day,  and,  in  general,  to  attend  to  all  business  and 
scientific  arrangements. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  ascertain 
the  length  of  time  required  for  reading  the  several  memoirs  pre- 
sented, and,  when  it  appears  advisable,  to  recommend  a  limit  of  time 
to  be  occupied  in  their  discussion. 

y.  At  the  meetings  the  order  of  business  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice 
president. 

2.  Roll  of  members  called  by  home  secretary. 

3.  Minutes  of  the  preceding  meeting  read  and  approved. 

4.  Stated  business. 
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5.  Reports  of  president,  secretaries,  treasurer,  and  committees. 

6.  Business  from  council. 

7.  Other  business. 

8.  On  the  last  day  of  the  session  the  rough  minutes  of  that  day's 
proceedings  are  to  be  read  for  correction. 

VI.  The  rules  of  order  of  the  academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  suspended  by  tmanimous  consent. 

VII.  Unless  otherwise  ordered  by  the  academy,  the  scientific  meet- 
ings at  the  April  session  shall  be  held  in  the  afternoon,  the  mornings 
being  reserved  for  business. 

VIII.  At  each  meeting  the  president  shall  announce  the  death  of 
any  members  who  may  have  died  since  the  preceding  meeting.  As 
8o6n  as  practicable  thereafter  he  shall  designate  s  member  to  write — 
or  with  the  approval  of  the  president  to  secure  from  some  other 
source — a  biographical  notice  of  each  deceased  member. 

IX.  The  secretaries  will  receive  memoirs  at  any  time,  and  report 
the  date  of  their  reception  at  the  next  session;  but  no  memoir  ^all 
be  published  unless  it  has  been  read  or  presented  by  title  before  the 
academy. 

Before  publication  all  memoirs  must  be  referred  to  the  committee 
on  publication,  who  may,  if  they  deem  best,  refer  any  memoir  to  a 
special  committee  appointed  by  the  president  to  determine  whether 
the  same  should  be  published  by  the  academy. 

X.  Memoirs  shall  date,  in  the  records  of  the  academy,  from  the 
date  of  their  presentation  to  the  academy,  and  the  order  of  their 
presentation  shall  be  so  arranged  by  the  secretary  that,  so  far  as  may 
be  convenient,  those  upon  kindred  topics  shall  follow  one  anpther. 

XI.'  Papers  from  persons  not  members  read  before  the  academy 
and  intended  for  publication  shall  be  referred  at  the  meeting  at  whidi 
they  are  read  to  a  committee  of  members  competent  to  judge  whether 
the  paper  is  worthy  of  publication.  Such  committee  shall  report 
to  the  academy  as  early  as  practicable,  and  not  later  than  the  next 
stated  session. 

XII.  The  annual  report  of  the  academy  may  be  accompanied  by 
a  memorial  to  Congress  in  regard  to  such  investigations  and  other 
subjects  as  may  be  deemed  advisable,  recommending  appropriations 
therefor  when  necessary. 

Xin.  The  proper  secretary  shall  acknowledge  all  donations  made 
to  the  academy,  and  shall  report  them  at  the  next  stated  session. 

XrV.  The  books,  apparatus,  archives,  and  other  collections  of  the 
academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

XV.  A  stamp  corresponding  to  the  corporate  seal  of  the  academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  oi  all  books  and  olYieT  o)a\eic\a  \»  ^VadcLil  ia  ai^plicable. 
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Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

XVI.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  department  requesting  the 
investigation  for  reimbursement  to  the  academy. 

XVII.  Nominations  for  membership  should  state  the  fuU  name, 
residence,  the  official  position,  and  the  special  scientific  studies  of  the 
candidate.  A  form  of  nomination  shall  be  prepared  by  the  home 
secretary. 

XVIII.  Ballots  for  election  of  members  may  be  sent  by  sealing 
them  up  in  a  blank  envelope,  and  inclosing  this  in  another,  across 
the  back  of  which  is  written  the  name  of  the  sender,  and  which  is 
addressed  to  the  home  secretary;  such  envelopes  will  be  opened  only 
by  the  tellers. 

XIX.  All  discussions  as  to  the  claims  and  qualifications  of  nomi- 
nees at  meetings  of  the  academy  will  be  held  strictly  confidential, 
and  remarks  and  criticisms  then  made  may  be  communicated  to  no 
person  who  was  not  a  member  of  the  academy  at  the  time  of  the 
discussion. 

XX.  Any  rule  of  the  academy  may  be  amended,  suspended,  or 
repealed  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  session  of  the  academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 

XXI.  The  fiscal  year  of  the  academy  shall  end  on  December  31  of 
each  year. 

XXII.  The  annual  reports  of  the  committees  on  research  funds 
shall,  so  far  as  the  academy  has  authority  to  determine  their  form, 
give  a  current  number  to  each  award,  stating  the  name,  position,  and 
address  of  the  recipient,  the  subject  of  research  for  which  the  award 
is  made,  and  the  sum  awarded;  and  in  later  annual  reports  the  status 
of  the  work  accomplished  under  each  award  previously  made  shall 
be  announced,  until  the  research  is  completed,  when  announcement  of 
its  completion  and,  if  published,  the  title  and  place  of  pubUcation 
shall  be  stated,  and  the  record  of  the  award  shall  be  reported  as 
closed. 

By  a  resolution  adopted  January  12,  1864,  the  president  is  ex  officio 
a  member  of  all  government  committees  of  the  academy. 


APPENDIX  C. 


ORGANIZATION  OF  THB  ACADEMT,  mUinS. 


Rbmsbn,  Ira,  Prendent April,  191S 

Walcott,  C.  D.,  VieePrendmt April,  lOlS 

Hale,  Gborob  E.,  Foreign  Secretary April,  1916 

Haous,  Arm  old,  Home  Seerekary April,  1913 

Cross,  Whitican,  Treasurer April,  1917 

AOdmOllAL  IJgliBKRS  OF  COUHCIL. 

19UM913. 

OsBORN,  H.  F.  Chittbnd^n,  R.  H. 

1911-1914. 

CoNKUN,  £.  G.  Notes,  A.  A. 

1912-1915. 

Councilman,  W.  T.  Woodward,  R.  S. 

COMMITTBBS  OF  THB  ACADEMY. 

1.  MATHEMATICS  AND  ASTRONOMY. 

Abbe,  C.  Elkin,  W.  L.  Osgood,  W.  F. 

Barnard,  E.  £.  Frost,  E.  B.  Peirce,  C.  S. 

BdcHER,  Maxime.  Hale,  6.  E.  Pickering,  £.  C. 

BOL2A,   OSKAR.  HiLL,   0.   W.  StORT,   W.   E. 

Campbell,  W.  W.  Holden,  E.  S.  Van  Vleck,  E.  B. 

Cmandlbr,  S.  C.  Moore,  E.  H.  Webstor,  A.  G. 

CoM6T0CK,G.C.,CAatnmm.    Moulton,  F.  R.  Woodward,  R.  S. 

2.  PHT«C8  AND  EWGANJEMONQ. 

Abbe,  C.  Hayford,  J.  F.  Pupin,  M.  I. 

Abbot,  H.  L.  Mendenhall,  T.  C.  Thomson,  Eunu. 

Ames,  J.  S.  Miohelson,  A.  A.  Trowbmdoe,  J. 

Barus,  C.  Morlet,  E.  W.  Webster,  A.  G. 

Bell,  A.  G.  Nichols,  E.  F.  Wood,  Robert  W. 

Crew,  Henry.  Nichols,  £.  L.  Woodward,  R.  8.,  Chavr- 

Hall,  Edwin  H.  Peirce,  B.  O.  than. 

Hastings,  C.  S.  Pickering,  E.  C.  Wright,  A.  W. 

3.  CHUMIStttY. 

BoLTWooD,  B.  B.  Jackson,  C.  L.  Remsen,  Ira. 

Chandler,  C.  F.  Michael,  A.  Richards,  T.  W. 

Chtttenden,  R.  H.  Morley,  E.  W.  Smith,  E.  F. 

Clarke,  F.  W.  Morse,  H.  N.  Stibglite,  J.  O. 

Crafts,  J.  M.  Nef,  John  U.  Wells,  H.  L. 

GoocH,  F.  A.  Notes,  A.  A.,  Chairman.  Wheeler,  H.  L. 

HiLGARD,   E.   W.  NOYES,   W.  A. 

HiLUiBRAND,  W.  F.  Osborne,  T.  B. 

44 


COMMIITSBS. 


45 


4.  OBOLOOT  AMD  PALBOHTOLOOT. 


Bbckbb,  G.  F. 
Bbannbb,  J.  G. 
Ghambbbun,  T.  G. 
Glabb,  W.  B. 
Gl«ABBB,  J.  M. 
Gbobs,  Whitman. 
Dall,  W.  H. 
Dana,  E.  S. 


Gaicpbbll,  D.  H. 
Goultbb,  J.  M. 
Fablow,  W.  G. 


Davis,  W.  M. 
Day,  Abthxhi  L. 

GiLBBBT,  G.  K. 

Haoub,    Abnold,    Chair' 

tnon, 
Iddinos,  J.  P. 
KVKP,  J.  F. 

LiNDOBBN,   WaLDBMAB. 

s.  botant. 

goodale,  g.  l. 
Habpbb,  R.  a. 
Saboent,  G.  S. 


04BOBN,  H.  F. 

pumpbllt,  r. 
Reid,  H.  Fibldino. 
Sgkuqebbt,  Ghas. 
Scott,  W.  B. 
Van  Hmb,  G.  R. 
Walcott,  G.  D. 
Whttb,  David. 


Thaxteb,  Roland. 
Tbblbabb,  Wm.,  Ckamnan, 


6.  ZOOLOGY  AND  AHIMAL  MORPHOLOGY. 


Allbn,  J.  A. 


Mabb,  E.  L. 


Gonkun,  E.  G.,  Chairman,    Mbbbiaic,  G.  H. 


Dall,  W.  H. 
Davbnpobt,  G.  B. 
Gill,  T.  N. 
liALL,  F.  £ 


Minot,  G.  S. 

MOBOAN,  T.  H. 
MOBSB,  E.  9. 
OSBOBN,   H.    F. 


Vbbbill,  a.  E. 
Walcott,  G.  D. 
Wrbblbb,  W.  M. 
Wilson,  E.  B. 


7.  physiology  and  pathology. 


Abbl,  John  Jacob. 
Bilungs,  J.  S. 
Ghittbndbn,  R.  H.,  Chair- 

num. 
gounolman,  w.  t. 
Flbxnbb,  Simon. 


Howell,  W.  H. 
LoEB,  Jacques. 
Mall,  F.  P. 
Mbltzeb,  S.  J. 
Minot,  G.  S. 
Mitchell,  8.  W. 


Pbudden,  T.  M. 
Siirni,  Theobald. 
Wbloh,  W.  H. 
Wood,  H.  G. 


Boas,  Fbanz. 
Gattell,  J.  McK. 
Dbwey,  John. 


8.  anthropology  and  psychology. 

Holmes,  W.  H..  Chairman.    Peirce,  G.  8. 
Mebbiam,  G.  Habt.  Putnam,  F.  W. 

Mouse,  E.  S.  Rotce,  Josiah. 

ON  wbghts,  mxasurbs,  and  coinagb. 


Mendenhall,  T.  G.,  Chairman. 
Michblson,  a.  a. 
Websteb,  a.  G. 


MOBLBT,  E.  W. 

Peibce,  G.  S. 
Woodwabd,  R.  S. 


The  Pbesidbnt. 


ON  PUBLICATION. 

The  Home  Sbcbbtabt. 
ON  solar  rbsbarch. 


Walcott,  G.  D. 


Hale,  George  E.,  Chairman. 
Campbell,  W.  W. 


Michblson,  A.  A.  Comstoob,  G.  G. 

Nichols,  E.  L 
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TRUST  FUNDS. 
BOAXD  OF  DIKBCTION  OF  THE  BACHB  FUND. 

[1879,  residiial  estate,  t47,500.] 

For  researches  in  physical  and  natural  science. 

MiNOT,  C.  S.,  Chmrman,  Rbmssn,  Ira.  Frobt,  E.  B. 

BOAKD  OF  TRUSTEES  OF  THE  WATSON  FUND. 

[1883,  rasklaal  estate,  |18,M6.88.] 

For  the  promotion  of  astronomical  research. 

PiCKBRiNO,  E.  C,  Chairman.  Elkin,  W.  L.  Frost,  E.  B. 

THE  HENRT  DRAPER  FUND. 

[1885,18,000.] 

Award  of  medal  for  important  discoveries  in  astronomy. 

Hale,  George  E.,  Chairman.  Trowbridgb,  John.  Wright,  A.  W. 

Campbell,  W.  W.  Michblbon,  A.  A. 

THE  J.  LAWRENCE  SMITH  FUND. 

[1885,18,000.] 

For  the  investigation  of  meteoric  bodies. 
MoRLEY,  E.  W.,  Chairman,  Dana,  E.  S.  Hague,  Arnold. 

PUMPBLLT,  R.  ReMSBN,  IrA. 

THE  BENJAMIN  APTHORP  GOX7LD  FUND. 

[1897,  tao,ooo.] 

For  researches  in  astronomy. 

MouLTON,  F.  R.,  Chairman.  Chandler,  S.  C.  Hill,  G.  W. 

THE  BARNARD  1SEDAL.1 

For  meritorious  service  to  science. 

Woodward,  R.  S.,  Chairman.  Campbell,  W.  W.  Noybs,  A.  A. 

Nichols,  E.  F.  Richards,  T.  W. 

THE  WOLCOTT  GIBBS  FUND. 

(1808, 82,673.17.) 

For  chemical  research. 

Jackson,  C.  L.,  Chairman.  Remsen,  Ira.  Smtth,  Edgar  F. 

1  Every  five  yean  the  oommittee  recommends  the  person  whom  they  consider  most  deserving  of  the 
medsi,  snd  npon  the  approval  of  the  academy  the  name  of  the  nmnlnee  is  forwarded  to  the  tmslew  of 
Colombia  OoUefe,  who  administer  the  Barnard  medal  fund. 
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THB  COMSTOCK  TRUST  FXTHD. 

[1907, 110,000.) 

For  researches  in  electricity,  magnetiam,  and  radiant  eneigy. 

Nichols,  E.  L.,  Chairman.  Notes,  Arthur  A.  Thomson,  Elihu. 

Grew,  Henry.  Webster,  A.  G. 

THB  ICARSH  TRUST  FUND. 

[1912, 19,377.651 

For  promoting  original  research  in  the  natural  sciences. 

AOASSIZ  FUND. 

[1910,  t50,000.) 

For  the  general  uses  of  the  academy. 

MURRAY  FUND. 

[1911,  96,000.] 

For  original  contributions  to  the  science  of  oceanography. 
Hague,  Arnold,  Chairman.  Dall,  Wiluam  H.  Gill,  Theodore  N. 

JOSEPH  HBNRT  FUND. 

To  assist  meritorious  investigators,  especially  in  the  direction  of  original  research. 

The  sum  of  $40,000  was  contributed  by  Fairman  Rogers,  Joseph  Patterson,  Geoige  W. 
Childs,  and  others  as  an  expression  of  their  respect  and  esteem  for  Prof.  Joseph  Henry. 
This  amount  was  deposited  with  the  Pennsylvania  Co.  for  the  Insurance  of  Lives  and 
Granting  Annuities  in  Trust,  with  authorization  to  collect  the  income  thereon  and  to 
pay  over  the  same  to  Prof.  Joseph  Henry  during  his  natural  life,  and  after  his  death  to 
his  wife  and  daughters,  and  after  the  death  of  the  last  survivor  to  "deliver  the  said 
fund  and  the  securities  in  which  it  shall  then  be  invested  to  the  National  Academy  of 
Sciences,  to  be  thenceforward  forever  held  in  trust  imder  the  name  and  title  of  the 
'Joseph  Henry  fund .' " 

MEMBERS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES,  JAN.  27, 1913. 

Dateof 
election. 

Abbe,  Cleveland U.  S.  Weather  BureaUj  Wdskingtont  D.  C,  1879 

Abbot,  Henry  L.,  U.  S.  A 2S  Berkeley  St.,  Cambridge,  Mass.  187^ 

Abel,  John  Jacob Johns  Hopkins   University ,  Baltimore,  Md.  1912 

Allen,  J.  Asaph Am£rican  Museum  of  Natural  History,  N.    Y.  City.  1876 

Ames,  Joseph  S Johns  Hopkins  University,  Baltimore,  Md.  1909 

Barnard,  E.  E Yerkes  Observatory,  Williams  Bay,  Wis.  1911 

Barus,  Carl Brovm  University,  Providence,  R.  I.  1892 

Becker,  George  F U.S.  Geological  Survey,  Washington,  D.  C.  1901 

Bell,  A.  Graham ISSl  Connecticut  Ave.,  Washington,  D.  C.  1883 

Billings,  John  S.,  U.  S.  A S2  E.  Thirty-first  St.,  New   York  City,  1883 

Boas,  Franz 123  W.  Eighty-second  St.,  New  York  City.  1900 

BdcHER,  Maxime Harvard  University,  Cambridge,   Mass.  1909 

Boltwood,  B.  B Yale  University,  New  Haven,  Conn.  1911 

Bolza,  Oskar Marienstrasse  7,  Freiburg,  Germany.  1909 

Bbanner,  John  C Stanford  University,  Caltfomia,  1905 
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Date  of 
etoetion. 

Campbell,  D.  H Stanford  Univerdty,  California.  1910 

Caicpbell,  Wiluam  W Lidt  Obtervatory,  Mount  MumUonf  CaUfornia.  1902 

Cattbll,  Jambs  McK Qanimm,  N.  Y.  1901 

Chambbrlin,  Thomas  C Univemly  of  (Moago^  Chicago,  TH.  1903 

Chandlbr,  Charlbs  F Columbia  UmvenUy,  New  York  City.  1874 

Chandler,  Sbth  C Box  V6,  WeUesley  Hills,  Mau.  1888 

Chittenden,  Russell  H Sheffield  Sdentifie  School,  New  Haven,  Conn.  1890 

Clark,  W.  B Johns  Hopkins  University,  Baltimore,  Md.  1908 

Clarke,  F.  W U.  S.  Qeologieal  Swveif,  WoMngton,  D.  C.  1909 

Clarke,J.M StaU  Hall,  Albany,  N.  Y.  1909 

CoMSTOCK,  George  C Was^mm  Observatory,  Madiion,  Wis.  1899 

CoNKLiN,  E.  G Prineeton,  N.  J.  1906 

Coulter,  J.  M University  of  Chicago,  Chicago,  lU.  1909 

Councilman,  Wm.  T Harvard  Medieal  School,  Boston,   Mass,  1904 

Crafts,  James  M 59  Marlborough  St.,  Boston,  Mass.  1872 

Crew,  Henry Northwestern  University,  Evanston,  III.  1909 

Cross,  Whitman U  S.  Geological  Survey,  Washington,  D.  C.  1908 

Dall,  WnuAM  H Smithsonian  Institution,  Washington,  D.  C.  \fS^ 

*  Dana,  Edward  S Yale  University,  New  Haven,  Conn.  1884 

Davenport,  Charles  B CM  Spring  Harbor,  N.  Y.  1912 

Davis,  William  Morris 17  Francis  Ave.,  Cambridge,  Mass.  1904 

Day,  Arthur  L Geophysical  Laboratory,  Washington,  D.  C.  1911 

Dewey,  John Columbia  University,  New  York  dtg.  1910 

Elkin,  William  L Yale  University  Observatory,  New  Haven,  Conn.  1895 

Farlow,  W.  G Harvard  University,  Cambridge,  Mass.  1879 

Flexner,  Simon Rockefeller  InstHuU,  New    York  City.  1908 

Frost,  Edwin  B Yerkes  Observatory,  WiUiams  Bay,  fftt.  1906 

Gilbert,  Grove  K U.  S.  Geological  Survey,  Washington,  D.  C.  1883 

Gill,  Theodore  N Smithsonian  Institution,  Washington,  D,  C,  1873 

GoocH,  Frank  A Yale  University,  New  Haven,  Conn.  1897 

CrooDALE,  Georgb  L Harvard  University,  Cambridge,  Mass.  1890 

Hague,  Arnold U.  S.  Geological  Survey,  WaMngton,  D.  C.  1885 

Hale,  George  E Solar  Observatory  office,  Pasadena,  Cat.  1902 

Hall,  Edwin  H Harvard  University,  Cambridge,  Mass-  1911 

Harper,  R.  A Columbia  University,  New  York  City.  1911 

Hastings,  Charles  S Yale  University,  New  Haven,  Conn.  1889 

Hayford,  John  F Northwestern  University,  Evanston,  III.  1911 

HiLOARD,  Eugene  W University  of  CdUfomia,  Berkeley,  Col.  1872 

HttL,  George  W West  Nyak,  N.    Y.  1874 

HiLLEBRAND,  WiLLiAM  F Bureou  of  Standards,  Washington,  D.  C.  1908 

HoLDEN,  Edward  S U.S.  Military  Academy,  West  Pomt,  N.  Y.  1885 

Holmes,  William  H U.S.  National  Museum,  WaMngton,  D.  C.  1905 

Howell,  William  H Johns  Hopkins  University,  BMrnort,  Md.  1905 

Iddings,  Joseph  P Brinkhw,  Md.  1907 

Jackson,  Charles  L 6  Boyliton  Hall,  Cambridge,  Mass.  1883 

Kemp,  James  F Columbia  University,  New  York  City.  1911 

LiNDGREN,  Waldemar U.S. Gcologicol Survcy,  Washington, D.  C.  1909 

LoEB,  Jacques Rockefeller  Institute,  New  York  City.  1910 

Mall,  Franklin  P Johns  Hopkins  University,  Baltimore,  Md.  1907 

Mark,  Edward  L lf)9  Irving  Street,  Cambridge,  Mass.  1903 

Meltzer,  Samuel  James Rockefeller  InstituU,  New  YoHt  City.  1912 

Mbndenhall,  Thomas  C S29  North  Chestnut  Street,  Raveima,  Ohio.  1687 
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Mx&BUM ,  G.  Hast 1919  Sixteenth  Street,  Waskmfftan.D.  C.  1902 

MiCHAXL,  Arthur tl9  Parker  Street,  Newton  Center,  Mase,  1889 

MiCHBLSON,  Albert  A University  of  Chicago,  Chicago,  III.  1888 

MiNOT,  Charles  S.  . . » Harvard  Medical  School,  Boston,  Mass.  1897 

Mm^HELL,  S.  Weir 15U  Walnut  Street,  Philadelphia,  Pa.  1865 

Moore,  Eliakdc  H University  of  Chicago,  Chicago,  III.  1901 

Morgan,  T.  H Columbia  University,  New  York  City.  1909 

Morlet,  Edward  W West  Hartford,  Conn.  1897 

Morse,  Edward  S Salem,  Mass.  1876 

Morse,  Harmon  N Johns  Hopkins  University,  Baltimore,  Md.  1907 

Moulton,  F.  R University  of  Chicago,  Chicago,  III.  1910 

Nbf,  John  Ulric University  of  Chicago,  Chicago,  III.  1904 

Nichols,  Edward  L Cornell  University,  Ithaca,  N.  Y.  1901 

Nichols,  Ernest  F Dartmouth  College,  Hanover,  N.  H  1908 

Notes,  Arthur  A Massachusetts  Institute  of  Technology,  Boston,  Mass.  1905 

Notes,  William  A University  of  Illinois,  Urbana,  III.  1910 

Obborn,  H.  F American  Museum  of  Natural  History,  New  York  City.  1900 

Obborne,  T.  B Agricultural  Experiment  Station,  New  Haven,  Conn.  1910 

Osgood,  Wiluam  Fogg Harvard  University,  Cambridge,  Mass.  1904 

Pbirce,  Benjamin  O Harvard  University,  Cambridge,  Mdks.  1906 

Pbirce,  Charles  S Milford,  Pa.  1876 

^CKBRiNG,  Edward  C Harvard  College  Observatory,  Cambridge,  Mass.  1873 

Prudden,  T.  MrrcHBLL Columbia  University,  New  York  City.  1901 

PuMPBLLT,  Raphael Gibbs  Ave.,  Newport,  R.  I.  1872 

PuFiN,  Michael  I Columbia  University,  New  York  City.  1905 

Putnam,  Frederick  W Peabody  Museum,  Cambridge,  Mass.  1885 

Bbid,  H.  Fielding Johns  Hopkins  University,  Baltimore,  Md.  1912 

RxMSBN,  Ira Johns  Hopkins  University,  Baltimore,  Md.  1882 

Richards,  Thbodorb  W Harvard  University,  Cambridge,  Mass.  1899 

ROTCB,  JosiAH Harvard  University,  Cambridge,  Mass.  1906 

Sargent,  Charles  S Arnold  Arboretum,  Jamaica  Plain,  Mass,  1895 

ScHUCHERT,  Charles Yale  University,  New  Haven,  Conn.  1910 

Soott,  William  B Princeton  University,  Princeton,  N.  J.  1906 

Smith,  Edgar  F University  of  Pennsylvania,  Philadelphia,  Pa.  1899 

Smith,  Theobald Harvard  Medical  School,  Boston,  Mass.  1908 

SnBGUTZ,  J.  0 University  of  Chicago,  Chicago,  III.  1911 

Stort,  William  E Clark  University,  Worcester,  Mass.  1908 

Thaxtbr,  Roland Harvard  University,  Cambridge,  Mass.  1912 

Thomson,  Elihu Swampscott,  Mass.  1907 

Trblease,  Wm Missouri  Botanical  Garden,  St.  Louis,  Mo.  1902 

Trowbridge,  John Harvard  University,  Cambridge,  Mass.  1878 

Van  Hisb,  C.  R University  of  Wisconsin,  Madison,  Wis.  1902 

Van  Vlbck,  E.  B University  of  Wisconsin,  Madison,  Wis.  1911 

Vbrrill,  A.  E Yale  University,  New  Haven,  Conn.  1872 

Walcott,  Charles  D Smithsonian  Institution,  Washington,  D.  C.  1896 

Wbbstbr,  Arthur  G Clark  University,  Worcester,  Mass.  1903 

Wblgh,  William  H 807  St.  Paul  St.,  Baltimore,  Md.  1895 

Wblls,  Horace  L Yale  University,  New  Haven,  Conn.  1903 

Whbblbr,  Henry  L Sheffield  Scientific  School,  New  Haven,  Conn.  1909 

Wrbblbr,  William  M Harvard  University,  Cambridge,  Mass.  1912 

WnirB,  David U.  S.  Geological  Survey,  Washington,  D.  C.  1912 

Wilson,  Edmund  B Colunibia  University,  New  York  City.  1899 
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Date  of 
election. 


Date  of 
death. 


AOASSB,  Alexander 

AGA88IZ,  Louis 

Albxandeb,  J.  H 

AXBXAKDBS,  Stephen 

BaCIIEj  ALltXANI>£A  lUUJLfl 

B  AJRt>,  SPESCER  F 

BAfLft£Rf  GrOROE  F.« 

Baknabd,  F.  a.  P.« 

Babnaed,J.  O 

BamtletTjW  H.C 

KB,  Charles  Emebson 

^l4tWM5 

SOWIHICHf  HEM%  V  P.« 

fixXlTES^WlUJAlf  H.« 

Brooke,  Wiluam  Keith 

Bn^wTv-PEQrARDj  Charles  E 

BmusH,  George  Jarviss 

Caset,  Thomas  L 

Cabwell,  Alexis.  

ClLAUVCNI^T^lVlLUAli*      

Clarke,  Henrt  James 

CovFiN,  James 

Coffin,  J.  H.  C.« 

t.  - ^\^■^^^ h  K ,  il    l  ILLS  B , 

Cook,  Oeoroe  H 

Cooks,  Joslhh  P 

cofe,  k  dwahd  d.« 

COI/ES,  KLUOTT 

Dalton,  J.  C 

Dana,  James  D.« 

DaYTPSOK,    <jEOI10£> 

DAI-IS,  ruARLFH  H 

Deafer,  Henrt 

Draper,  John  W 

DUTTON,  C.  E .« 

t  AiiSp  J  A.>rca  b     

:EMM0NS,  gAMTTEL  F 

EINOLEMANN.  fi  KORQ^ 

FE^BELj  WOXEAIT         

FlLA£l£n,  Jotix  FiUEs 

OaBD,  WiLLLiM   M 

Oenth,  F.  a 

GIBBS,  JOSUH  WiLLABD 

OlBBS,  \\  oLroTT  

OiLLISS,  JaM£S  MELmUt 

GOODE,  G.  Bbown 

Gould,  Augustus  A 

Gould,  Benjamin  A .« 

OitAT  Aha.  

C  VYOT,  AAKOLD 

llA^LKV,  Jam  i:s 

Haldbm  AN,  B.B 

Eau,  AaAFH      

I  Charter  memben.  Mar.  3, 1803. 


1806  Mar.  27,1910 

0)  Dec.  14,1878 

(I)  Mar.    2,1887 

0)  June  25,1883 

(1)  Feb.  14,1807 

1864  Aug.  19.1887 

1876  May  24,1910 
0)  Apr.  27,1880 
(1)  May  14,1882 
(1)  Feb.  11,1898 

1809  Feb.  14,1904 

1889  Oct.  6, 1912 
1887  Mar.  13,1911 
1880  Nov.  2,1910 
1884  Nov.  12,1908 
1868  Apr.  2,1894 

1868  Feb.  6, 1912 

1890  Mar.  25,1896 
0)  Jan.  8,1887 
0)  Dec.  13,1870 

1872  July     1,1873 

1869  Jan.  6,1873 
(1)  Jan.     8, 1890 

1884  May  29,1910 

1887  Sept.  22, 1889 
1872  Sept.  3,1804 
1872  Apr.  12.1897 

1877  Dec.  25,1899 
1864  Feb.    2,1889 

(>)  Apr.  14.1896 

1874  Dec.  2, 1911 
(0  Feb.  14,1877 

1877  Nov.  20, 1882 

1877  Jan.     4,1882 

1884  Jan.     4, 1912 

1872  Mar.    8.1887 

1892  Mar.  28,1911 

(>)  Feb.    4, 1884 

1868  Sept.  18,1891 

(I)  Oct.    12,1872 

1876  May  30,1878 

1872  Feb.    2,1803 

1879  Apr.  28,1903 

(>)  Dec.    9, 1906 

(1)  Feb.    9,1806 

1888  Sept.  0,1890 
(1)  Sept.  15, 1800 
0)  Nov.  27, 1890 
(1)  Jan.  30,1888 
(0  Feb.  8,1884 

1804  Aug.  1,1872 

1870  Sept.  20. 1880 

1875  Nov.  22,1907 
s  Biographical  notices  have  not  bMfo.  vmen^ttA.. 


52  EEPOBT  OF  THB  KA310HAL  AOABBItT  OF  8CIK9CB8. 

Deeeneimemhen   Ccntiiwed. 


Datrof 


D>t«4)f 


"Bau^Jmmwm^,, ...... 

MATt/KH^  T.  V.  „.„,.,„„ 

BkvkTi  Jovsvh....  ,  p  -^-^  -^ 

HojGjuui^Jtnit^vB .- 

Bill,  Mevwt  B- . ,  ^ .  _  ..  * . 
HiTCHCoac^  EirwASD^ . . . . . 

Bouift<>OK^  J.  E...... 

BrmiidL&i^,  J,B..*. 

HiTMlVKETBV  A.  A . 

Hvwt.T.Btwmmw^, 

flY*TT,  AxrtmxsE,,, ,„ 

£KVLKft,J.  E *.*- 

Knfo^CLAKEircx..... , 

KoujurPi  Juu9  F„. . . .. 
Ii4»K,  J.  Boiliiv.*... 

loVOLEY,  gAMlTn.  P .  , 

LSCOMTE^JOHN..... 

Lx  CoiTTKf  Jomr  L.  „ . . .  >* 
Lb  CowTEt  Joaira. . . ..  — 
IjtA,  IfUrmiir  c>jwT„-, 

IniniT,  JOSEFII.. 

L»mjtT,J.PlTWl< 

LEBQuVRcrTr  Leo........ 

LoxcsrrsKTU,  M1KB8  FA. . . 
l4»i0a,ELiA«.,*.-.- 

LOTKUVG.JOflEra — 

Ltuah,  Tmoxmu........ 

HhHAjr,  T>.  H 

HAMOpO.P ,.... 

ItAH^n.CO 

llAYttl,  AUTMD  M.V 

ICATO-BMinif  RlCMMORtP^ 

HIEX,F.B. 

Hf^os,U.C. ...... ,,..... 

IfOKOANt  Lnns  B...*,... 

Morton,  HnniTi>... 

Kkwbkrrt,  J.  S..... 

Newoomb,  Swowi.*  — -. 
HkwtoNjH.  a. .>. ,......- 

NtWTOM,  John ........ 

NOMTON,  WtuIAM  Ap. 

Ouvwm.JAMMaE 

pACEAWr  AS.* 

ptwrrELTt,  Sjunnt  L , . , . . . 
TwTKW^tC.U.T^..... 

PWTIltALlA,  U  F 

TOITKLL,  JiiyHir  'W  A . .  — 

HoiKiRHa,  JOBK , . . 

Hon^Bfl,  FAmM AK — .  — 


(^ 


0 

M^  13.1871 

w 

Mar    a^lMl 

im 

Apr.    (.m 

C») 

fwj.  it,  mm 

im 

Biilrt.   8,1871 

m 

Aag^miaa 

(») 

N«r,mW 

Tsn 

Ttib.  u.um 

tsn 

Jan.   Ifi^m 

iw 

itEiT  ti.]n» 

im 

Aug.  13.1900 

!«» 

Doe;.  Him 

nes 

Dec  laisn 

1073 

B^    1,1880 

Wf?» 

Fteb,  37.IWS 

»7S 

Apr.  miSil 

ro 

Nor.  I5.lfls 

UTS 

July    ^im 

1802 

Bar,  1£,1»T 

m 

Apr.  mifiOl 

O 

Juna    3,lini 

iwt 

Oct.   2Sh18S& 

(») 

Dec.  27.  ml 

1B73 

Auf.  1«,1« 

isn 

Jul.  i&ian 

1872 

Sofil,  10,1907 

n 

Sept.  1«.  1571 

TSm 

Juir  23.1S9 

mi 

Bar.  1S.1»0 

im 

JiUy  13.1807 

ISM 

Not.  11.1901 

180» 

Dec.  21,1877 

I8SS 

Jul.     2,  }sn 

JSBS 

Dec.     1,1902 

1975 

Bee.  14,  «m 

ir* 

Bay     »J903 

0 

n«.     7J.TO 

im 

Jul^   IMOOO 

m 

AOE.    l.lfflS 

1879 

Baf   t,im 

1873 

Bept.tlAm 

1875 

Mar.  37.1805 

187t 

Feb.  U,1B« 

ltt» 

Atig.  13^006 

18;^ 

July   IS^ISOO 

1871 

July  1».1S8D 

IfflO 

Sept.  33. 1003 

P) 

M»7     5J8n 

<^ 

AtV.  2S,19Q0 

(*> 

8n»t.    7,  IBS* 

iphJoal  nottoes  h«f«  not  been  pnmited. 


•  QiArter  membeny  Bar.  8, 1888. 
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Date  of 


BOQBBSy  Wm.A 

ROOKBS,  WnxuM  B 

Rood,  Oodsn  N 

Rowland,  Hbnkt  A 

RXTTHXmFOED,  LlWU  M. . . 

aLZTOW,  JOSKTH 

fiCHOTT,  CHABUM  A.S 

SCUDDBB,  BaMVXL  H.* 

Sbuku,  WnxiAM  > 

SOUMAN,  Bkmj.,  Br 

SnunfAK,  Benj.,  Jr 

Smith,  J.  Lawximce 

SaiiFsoN,  WnxuM  > 

Strong,  Thsodoeb 

suluvant,  w.  8 

ToRRBT,  John 

TOTTEN,J.O 

Tkowbbidoe,  William  P  . 
Tbumbull,  Jamks  H 

TUCKSKMAN,  EDWABD 

Waikxb,  Fkahcu  a 

WAJUtur,  O.  K 

Watson,  Jamxs  C 

Watbon,  Sebbno 

Whitb,  Chables  a 

WHiniAN,C.  O 

WkNLOCK,  JOSBFH 

Woodward,  J.  J 

WORTHKN,  A.  H 

Wtxan,  Jeftries 

YouNo,  Charles  A 


1873 
(») 
0) 

187S 

1806 
C«) 

1S3 
0) 

(») 

1872 
1873 
1808 
1878 
1876 
1868 


1865 
0) 

1873 

1872 
(0 

1872 


Mar.  1»1866 
Maj  86,1883 
NoF.  12,1608 
Apr.  16,1661 
May  36,1868 
Oct.  26,1878 
July  31,1661 
May  17, 1611 
Jan.  24,1606 
Not.  24,1864 
Jan.  14,1886 
Oct.  12,1881 
May  36,1873 
Feb.  1,1866 
Apr.  36,1883 
Mar.  10,1873 
Apr.  22,1864 
Aug.  12.1802 

6,1807 
15.1886 

5,1807 

8,1883 
28,1886 

6,1863 
June  26,1610 
Dec.  6, 1616 
June  11.1876 
Aug.  17,1884 
May  6,1888 
SepU  4,1874 
Jan.     3. 1608 


Aug. 
Mar. 

Jan. 
Aug. 
Nov. 
Mar. 


>  Charter  members.  Mar.  3, 1861. 


>  Biographical  notices  have  not  been  presented. 
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DRCBASED  FORDGH  ASSOCIATBS. 


Adams,  J.  C. 
Airy,  Sib  Gbobos  B. 
Abgelander,  F.  W.  a. 
Baeb,  Karl  Eknbst  von. 

BaBKANDE,  JOACHDf . 

Beaumont,  L.  iuM  de. 
Beoquerel,  Henri. 
Berthelot,  M.  p.  B. 
Bertrand,  J.  L.  F. 

BOLTZMANN,  LUDWIO. 
BORNET,  EdOUARD. 

B0U88INOAULT,  J.  B.  J.  D. 

Braun,  Alexander. 

Brewster,  Sir  David. 

Bunsen,  Robert  W. 

burmeister,  c*h.  c. 

Candolle,  Alfhonse  de. 

Caylet,  Arthur. 

Chasles,  Michel. 

Chevreul,  M.  E. 

Clausiub,  Rudolph. 

Cornu,  Alfred. 

Darwin,  Sir  George  Howard. 

Dove,  H.  W. 

Dumas,  J.  B. 

Farradat,  Michael. 

Gegenbaur,  Karl. 

GyldAn,  Hugo. 

Hamilton,  Sir  William  Rowan. 

Helmholtz,  Baron  H.  von. 

HoFF,  J.  H.  van't. 

hofmann,  a.  w. 

Hooker,  Sir  Joseph  D. 

HuQGiNS,  Sir  William. 

Huxley,  T.  H. 

iBAf^Ez,  Carlos. 

Janssen,  J. 

Joule,  James  P. 

KekulA,  Al/OUST. 

Kelvin,  Lord. 


KncHOFP,  G.  R. 
Koch,  Robert. 
Kohlbausch,  Fbiedbich. 
KdLLKEB,  Albert  von. 
Lacaze-Duthiebs,  Henbi  de. 
Leuckabt,  Rudolph. 
Lib,  Sophub. 

LiBBIG,  JUflTUS  VON. 

Lobwy,  Maubicb. 
LuDwiG,  K.  F.  W. 
Mabey,  E.  J. 
Mendel^eff,  D.  I. 

MiLNE-EdWABDS,  HENRi. 

MoissAN,  Henri. 
MuRcmsoN,  Sir  Roderick  I. 
Oppolzer,  Theodore  von. 
Owen,  Sir  Richard. 
Pasteur,  Louis. 
Peters,  C.  A.  F. 
Plana,  G.  A.  A. 
PoiNCAR^,  Jules  Henb). 
Rammelsbebg,  C.  F. 
Regnault,  Victob. 
Reymond,  Emil  Du  Bois. 

RiCHTHOFEN,  F.  VON. 

Sachs,  Julius  von. 
schiapabelu,  glovanni. 
Stas,  Jean  Servais. 
Stokes,  Sir  George  G. 
Strasburger,  Edouard. 
Struve,  Otto  von. 
Sylvester,  J.  J. 

TiSSERAND,  F*  F. 

VmcHOw,  Rudolph  von. 
VOGEL,  H.  C. 
Weierstrass,  Karl. 
W5hler,  Friedrich. 
W^RTZ,  Adolph. 
ZiRKEL,  Ferdinand. 
ZnTEL,  K.  A.  R.  VON. 
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